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GRAPHICAL AND TABULAR SUMMARIES

GE^fERAL REMARKS

Oceanography I-B. --The present volume assembles
together the graphs, figures, and tables of the oceano-

graphic data gathered on, and the abstract of log for,

cruise VII of the Carnegie . These data are collected

here in one volume in order that they may be available

for ready cross-reference in studies of the tejrts of any

other volume of the series.

The locations of the oceanographic stations, the

sounding velocity sections, and the selected vertical re-

gions are shown by the three maps, figures 1 to 3.

The results of the sonic depth work are presented

by ten graphs, figures 4 to 13, illustrating the bottom

profiles. These graphs were constructed by using the

exact distances between the stations. The plotted depths

to the bottom then were joined by straight lines. No at-

tempt was made to smooth these graphs because of the

usually wide separation of the stations and the probably

irregular topography between them.

The physical and chemical data for each station are

given graphically in figures 14 to 92. The observed
values are shown by smooth curves. These graphs rep-

resent reduced reproductions of similar larger graphs

from which were scaled the depths of standard values

and values of the observed elements. By plotting to-

gether all observed elements at one station, a represen-

tation of the simultaneous values is obtained which
serves to illustrate the interrelations between the vari-

ous elements.
Figures 93 to 200 give the vertical distribution of

sounding velocity, temperature, salinity, density, pH, and

PO4 for the sixteen selected sections shown in the map,
figure 3. At sections 5, 7, 14, and 15 the vertical distri-

bution of Si02, O2 ml/L, and O2 in saturation per cent

are given also. The actual distances between the sta-

tions were used in constructing these sections. From
curves showing the vertical distribution of the various

elements at each single station, the depths of standard

values were scaled and plotted in the section and joined

by smooth curves. When constructing these curves, due

attention was paid to the occurrence of maxima and min-
ima.

Figures 201 to 209 illustrate the temperature

-

salinity relation at individual stations in the Atlantic and

the Pacific oceans.
Figures 210 to 245 present the horizontal distribu-

tion of temperature, salinity, and density at standard

levels. When these charts were constructed, values of

the elements at standard levels were read from the

smooth curves representing the observed conditions at

each individual station. These values are entered on

charts and, by interpolation, curves were drawn. In

these graphs for the lower levels, for which few data

were obtained, the course of the curves at higher levels

was taken into account.

Figures 246 to 254 show the topography of standard

isobaric surfaces relative to the topography of the 2000-

decibar surface. The charts were constructed on the

basis of the computed values given in the tables of re-

sults.

A continuous record of surface sea-water tempera-
ture at a depth of approximately 2 meters below the

surface was maintained by means of a sea-water ther-

mograph with 24-hour movement. The data scaled

from these records are given in table 1. Control of the

thermograms was effected by noting the temperature of

the surface water by the bucket method immediately be-

fore each change of the record at noon. When the sur-

face temperatures were changing rapidly, a mean of

several bucket readings was used for the control.

Table 2 gives the physical and chemical data and

results of dynamic computations for the 162 Carnegie

deep-sea stations. The observed, interpolated, and com-
puted values are presented.

A synoptic description of the bottom samples col-

lected in the Pacific is given in table 3. The samples
are numbered consecutively from 10 to 89 in the first

column of the table. Succeeding columns give informa-

tion as follows: Stations at which the samples were
collected; latitude and longitude; corrected depths;

classification of the samples and the estimated calcium
carbonate contents, together with the bases of the esti-

mates; colors of the samples; brief descriptions of the

physical characters; samplers and containers used in

the collection and preservation of the samples, extracts

from the field notes made on shipboard at the time the

samples were collected; and descriptions of the nearest

previous samples collected by other ships in the Pacific.

The tabular footnotes describe briefly the organic and

inorganic components and any characteristic or remark-
able features of the samples which were analyzed me-
chanically. Except when otherwise indicated, these de-

scriptions are based only on microscopic examination

of the sand grades (particles larger than 0.05 mm in di-

ameter). For samples which were too small for me-
chanical analysis, a rough petrographic examination of

a part of the undifferentiated material was made.

Table 4 gives the number and geographic position of

a total of 1496 soundings made in the Atlantic and Pacific

oceans between May 13, 1928, and November 18, 1929.

The sounding velocities computed from the condi-

tions found to exist at the oceanographic stations are

given in table 5. In this table the values appearing

below the heavy line are based on extrapolated tempera-

tures or salinities. The values given probably are

significant to a few tenths of a meter per second as

representing the conditions at the time measurements
were made, but must not be relied on as representing

the conditions at any other time.

The volume is concluded with the abstract of log

from May 1, 1928, the date of departure from Washing-

ton, D. C, through November 18, 1929, when the vessel

arrived at Pago Pago, Samoa. The log from Pago Pago

to Apia was lost in the destruction of the Carnegie at

Samoa on November 29, 1929.
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FIGURES AND GRAPHS 1 TO 254

After completion of the computations for the results of this

table, it was found that the values of salinity of the deep water

between 34.6 and 35.0 are about 0.03 per mille too low. This

correction should be borne in mind in utilizing the tabular values

(see Oceanography 1-A)
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FIG 4-BOTTOM PROflLES 1-2, ATLANTIC OCEAN. CARNEGIE SONIC DEPTHS 59-167, JULV 12 TO AUfiUST 9, 1928
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FIG 5-BOTTOM PROflLES 2-3, ATLANTIC OCEAN, CARNEGIE SONIC DEPTHS 168-246, 305-322, AUGUST 9 TO SEPTEMBER 3, oaOBER 1-8, 1928
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fiQ 6— BOTTOM PROFILES 3-7, ATLANTIC AND PACIFIC OCEANS. CARNEGIE SONIC DEPTHS 262-382,

SEPTEMBER 7 TO NOVEMBER 25, 1928
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7-13 PACIFIC OCEAN, CARNEGIE SONIC DEPTHS 382-475, NOVEMBER 25, 1926 T^JANUARY 14, 1929

FIG 7— BOTTOM PROFILES



FIG. e-BOTTOM PROFILES 14-16, PACIFIC OCEAN, CARNEGIE SONIC DEPTHS 476-581, 708-753, 1433-1496, FEBRUARV 6-27,

MARCH 25 TO APRIL 6, NOVEMBER 9-18, 1929
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FIG 9-BOTTOM PROFILES 15-18, PACIFIC OCEAN, CARNEGIE SONIC DEPTHS 582-708, 754-826, 890-912, FEBRUAW 27 TO MARCH 24,

APRIL 20 TO MAY 7, MAY 14-20, 1929

11



o CARMFGIF TRACK

FIG lO-BOTTOM PROFILES 18-20, PACIFIC OCEAN, CARNEGIE SONIC DEPTHS 827-890, 912-1014, MAY 7-15, MAY 20 TO JULY 7, 1929
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Fia 11 -BOTTOM PROFILES 21-22, PACIFIC OCEAN, CARNEGIE SONIC DEPTHS I0I5-I09I, JULY 7-22, 1929
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FIG.I2-B0TT0M PROFILES 23-24, PttlFIC OCEAN, CARNEGIE SONIC DEPTHS 1092-1128,1132-1224, 'JULY 23-28, SEPTEMBER 5-23, 1929
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FIGI3-B0TT0M PROFILES 24-29, PACIFIC OCEAN, CARNEGIE SONIC DEPTHS II28-II32, 1226-1432, JULY 28 TO SEPTEMBER 5,

OCTOBER 2 TO NOVEMBER 9, 1929
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-FirJpR-- PHYSICAL AND CHEMICA L DATA FOR STATIONS 33-34, FROM CARNEGIE RESULTS, OCTOBER 8-9 192
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FG ?9- PHYSICAL AND CHEMICAL DATA FOR STATIONS 35-36, FROM CABNEGJE RESULTS, OCTOBER ^6-30. 1928
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NO. 37 — WOVEMBER 1,1928— 5'59'N , 82'56'W NO.36— NOVEMBER 3,1928 — 3-16'N , 8l'37'w
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N0.45 — HOVEMBEH 19.1938 —4'35'S , I05'03'W N0.46 — NOVEMBEfl 21.1936 —9'06'S I08"20'|V

-FIG. 34- PHYSICAL AND CHEMICAL DATA FOR STATIONS 45-46, FROM CARNEGIE RESULTS NOVEMBER 19-21, I9?8 -

PQ, m UC/U^

W0.47 NOVEMBER 23.1928 — M'07'S 11|"50'W N0.48— M0»EM6ER 25.1938 — B'06'S . II4"07'W

.'''^',^^~ ''"'^^"^^'- ^^P CHEMICAL DATA FOR STATIONS 47-48, FROM CARNEGIE RESULTS. NOVEMBER 23-25, 1928'
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m 65 —JANUARY 5. 1939— 3l'07'5 . 86'39'W N0.66 —JANUARY 7.1929— 27"04'S . 84 01 W

FIG 44- PHYSICAL AND CHEMICAL DATA FOR STATIONS 65-66. FROM CARNEGIE RESULTS, JANUARY 5-7 929

_JH_
PO^inUGAl^

. 1929 — 24'57'S . 82 15 W N0.66—JANUABY 10.1929— 2l'2B'S . 80'26'W

FIG. 45- PHYSICAL AND CHEMICAL DATA FOR STATIONS 67-68. FROM CARNEGIE. RESULTS. JANUARY 8-10 929
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8V57'W N0.7<— FEBRUARY 12. 1929 — ll'OO'S . 87'24'W

- FIG.48- PHYSICAL AND CHEMICAL DATA FOR STATIONS 73-74, FROM CARNEGjE RESULTS. FEBRUARY 10-12,1929
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N0.75— FEBRUARY 11 . I9S9 — 14' 15' S .
92'05' W HO. 76 —FEBRUARY 16.1929 — IS'18'S . 97'28'W

FIG. 49- PHYSICAL AND CHEMICAL DATA FOR STATIONS 75-76. FROM CARNEGIE RESULTS. FEBRUARY 4-16 1929—
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_ FIG. 60- PHYSICAL AND CHEMICAL DATA FOR STATIONS 97-98, FROM CARNEGIE RESULTS, APRIL 28-30 1929
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N0.99— MAY 2.1929 — 4'22'N .
176'23'W NO. 100— MAY 4.1929— 8'05'N. I7e'4a'w

Fir!. 61 -PHYSICAL AND CHEMICAL DATA FOR STATIONS 99-100, FROM CARNEGIE RESULTS MAY 2-4 929
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HORIZONTAL SCALE

FIG 142-VERTICAL DISTRIBUTION TEMPERATURE, PACIFIC OCEAN, FROM CARNEGIE RESULTS, APRIL 22 TO MAY 13, 1929
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HORIZONTAL SCALE

-VERTICAL DISTRIBUTION SALINITY, PACIFIC OCEAN, FROM CARNEGIE RESULTS, APRIL 22 TO MAY 13, 1929
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HOmZONTAL SCALE i

400 800 KM

FIG. 144-VERTICAL DISTRIBUTION DENSITY, PACIFIC OCEAN, FROM CARNEGIE RESULTS, APRIL 22 TO MAY 13, 1929
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HORIZONTAL SCALE t

FIG 145 -VERTICAL DISTRIBUTION HYDROGEN ION, PACIFIC OCEAN, FROM CARNEGIE RESULTS, APRIL 22 TO MAY 13, 1929
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HORIZONTAL SCALE

FIG, 146 -VERTICAL DISTRIBUTION PHOSPHATE, PACIFIC OCEAN, FROM CARNEGIE RESULTa APRIL 22 TO MAY \3, 1929
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FIG, 147 -VERTICAL DISTRIBUTION SOUNDING VELOCITY, PACIFIC OCEAN, FROM CARNEGIE RESULTS, MAY (9 TO JULY 9, 1929
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HOftlKWTAL SCALE

71-VERTICAL DISTRIBUTION SOUNDING VELOCITY PACIFIC OCEAN, FROM CARNEGIE

MAY 7-19, 1929
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HORIZONTAL SCALE
400 BOD KM

FIG. 200-VERTICAL DISTRIBUTION PHOSPHATE, PACIFIC OCEAN, FROM CARNEGIE RESULTS, JULY 5-19, 1929
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TABLES 1 TO 5

After completion of the computations for the results of this

table, it was found that the values of salinity of the deep water
between 34.6 and 35.0 are about 0.03 per mille too low. This
correction should be borne in mind in utilizing the tabular values
(see Oceanography 1-A)



Table 1. Hourly values of sea-surface

Values are thermogram readings



temperature, Carnegie. 1928-29

corrected from bucket readings

local mean hour
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Table 1. Hourly values of sea-surface

Date



temperature,



Table 1. Hourly values of sea-surface



temperature, Carnegie. 1928-29--Continued

local mean hour

11 12 13 14 15 16 17 18 19 20 21 22 23
Mean

28.7



Table 1. Hourly values of sea-surface

Date
Lati-
tude

Longi-
tude
east 00 01 02 03 04 05 06 07

Values in °C,

08 09 10

1929
July 17



temperature, Carnegie, 1928-29--Concluded

local mean hour
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Ôt

o
(4



c
oo

p.
a>
<u

•a

a

n

3

0)

c
a)

Id
E-i



p.
0)

3
o.
s
o

a

•a

5

t3

4

3

s

ft >

nJ ft<]

C D
Q

c b
Q

a +»

Eh

u o S

^ — s
CO

I <D --^ to
w +^ ** e
O tti o "^
j3 j3 P* W)
fi< ft —' S

tiD -—
o c m
F-i O ft

b
Q

.-I -»-- O

CO

I

0) u

i3 tn

ft Q (D

Q 0)

E-» (U
• 73 <D f-t

al -H ci

CTi<-lTt<COOcnOJCO^D03.-(C\l

r-trHt-*r-*rHOOOOOOO
o o
o o

^-lOC\it£)cn i-icDTf-^or-M

ooooo rHr-4.-icuracuo3

i-HCvjOtn CD a>
oootoOcotoioMtooinrH
inm^ooocDr-i'^ooi-t'^tocn

tO«DC0<T)rHi-tlDL0rHrH(£lin
•*D-0(X)K>lO>-IP-C\JtOaiM

OOaoojtDOOcor-co'<tm

oocor-t^totnLnintDtDtDtD

^ ^ ^ ^ '^ ^ '^ '^ ^ '^ ^ ^
cotocowrttocotocotococo

oootnooLoooir^ino
CBcor^iO'i'eO'*Oco0300co

.-(rHOCJia3U3-*tOW»-'<-'.-H

OOOOOOOOOOOOOtOOOOOOOOOOO
ojojco-^inc^OiooinOifi

r-l--lOJWCOtO

.-< oi > lo 03 CO in <-• COo r- to
^«*ir)aDcn in -^ to to w r-t fh
OlOJrHMOJ CVJ0JC\JO3O3O3C0

^oaotot^
to to (Din in

OcDr- o to in c^
uD to to c^ r- c^ r-

:>- ^- c^ r^ r^ >- r-

oa in <D -"t CO
r- UD in Tf 03
03ro Tftncj)

(DO
xj -in

0)01

^ 00 cj>o c^ CO in
CD O) CO 't CD rH CO
cn -<i« cr> <*« 00 CO c^
-H^OJOltOtO

i-itoioo«-Hin-^intooj'<*o]cootointo
tocotOQoincocnt*-in'^03r-tc75oou3inin
tOCOC003 0301rHr-tr-lr-t.-tr-lOOOOO
o o
o o

or- CMOitn
Otocooitnc^^c^cji'^uDinuD
Oi-Hcoino2oocncotD'^r^cDOc^'*<to
000.-^c^3C^3co•*lntDc^a^r^co^-Oco

cDo'odoo'dododdf-t^.-iO]c\3

Oln^-^n en
- o ^- c^ 00 CD to t*- in 03 .-« .-I> as

0) O.-iCD(DC0Oi-«»-lOC003'^tninC3e0O
fl OOOi-(03C0-«fintDtDC0fTlr-t^00rH^
oW OOOOOOOOOOOOrHrHrHOiM

Tj<">*-^r-(^cootooocooioimino30
t£3fSy>--^ CDrH0DC\JC^r-tC^COin<-ir-O3lD

^^^inintotDC^c^oooocTiocvi^c^cn
C\3C\JCM0303f\3CV30)C\aC\30303tOcOCOcOtO

^OJtOQOOoo^COtOOOtOOcnooaOrH
tD(r)y3rHinu)fHcoLnc^aj003tointf)c^

C3OlOC\2UDinr-(00Or-i03tD*-irH00t0"*
coc^cDin'*'^coyD>c^tninininincocD

inininininin-<*"«i'^-^'*'<j"*'"*-*'^-<t
cococotocotoeotococototototocototo

(DQoinoinoininmininininooinin
^-^-c*-omco^--l^-t03^D^cDcocrlC^3cn

c\ic\joao cor
03f>2CN3 03 .-ir



c
oo

UI

c
ni

3a
B
o

a
>.a

a
<tt

S3

a,



a
P
a

o

CM

•a

x>

5

13

0)

I

It
Eh



oo

Ido

a
c
o

&a

•a

9

5

u

e

•a
a
(4

0<

i4



•o
ID

P
a

I

a

a
B
a)

i4



3
a

o
en

(U
c
Hio

3
a.
a
o

a
9

5

Id

o

a

(3

Hi

a
A)

l«



o

3a
a
o

3
to

a>
u

+»

•3

t3
a
Id

(4



Ido

3a
a
o
o

a

0)
o
a
<B

a
l4

111

t-i



c
oo

00
CM
cn

as

a
>.a

a
3

a
<D

£1

n
a

(̂^

E-4



•o
CD

c

en

P.
a>
uo

3a
e
o

a
>.a

l40

a
a

Id



c
oo

pa
a
o

a
>.
a

n)



I

en
CM

d
a

a
a

(4



(Jl

en

P.
D

ri

o

3a
a
o
o

a

>.a

o
It



•o

3
c

I

CM
0>

c«

•o

3a
s
o

a

a
s

5

XI
o

o
<s

(4



p.
(a
a
•a

bO
<1>

B

13

a)

»̂<

6h





B
Oo

00
01

Ido

3a
a

13

O

B
0)

n



c
oo

o

a

t3

5

a

d
B

n)



c

o

a

o

5

o
cs

»̂<



(D

3
a

c
oo

o

3a
a
o
o

a

3
a
0)

5

CD
O
a
ID

a
0)

en



a
<s

3
a

<u
B

o
a
0)



c
It)u

o

B

a
a



00

at

c

o

a

a
3
OS

5

ni

c

e

O
C

a,



a
ID

3
a

I

en

a

•a
c
0)

S-i



c
o

Id

a
>.

•a

c

P̂4

(4





0)

a
(U

<u

a

a

a
a)

o
n)



<D

3
C

Ido

3a
a
o

a
>.
•a

a
c

04



Ol

3a
a
o

a
>.a

B

a

d
a

a,

o



•o
<D

3
a

p.
ID

<ua

3
a.
a
o

a
a

a
u

3

a
c
a)

l4
6h



3a
s
o

a

3
CO

ID

h

u
(6

5

S3



a)

<u

B
njo

3a
a
o

TJ

5

•a
c

^



t3

C

o

a

c

0<

^



(D

3
a
1-4

(3

oo
I

3a
a
o

a
>.a

rt
a
a)

a,

ri
Eh



3
a

o

3a
a
o

o

T3

CD

a
Q

£1

a
c
Hi

0.

El



3
(D

T3

9
nl

5

a
a
0)

o

Id
6h



c
oo

p.
0)

a

a
>.a

a

4

B

m

Eh



•a
ID

P
c

Ido

3
o.
a
o

d
•a

Hi

5
a.

It



c
oo
I

o

3
O.
a

a

a
a

0̂4



c
oo

o

•a

bO

c

3

a
o

a
c

(4



X)
ID

3
C

cn
CM

0)

a

Id

o

3
O.
a

a
T3

e

a
o

•a
c

a

n)



CI

Ol

aa

B
ao

a
a
o

a
o

o

e

0<



m



(71



Table 3. Synoptic table of bottom samples collected

For discussion see footnotes on

Sam-
ple

Sta-

tion
Date

Position

and
depth in

meters

Type of sample

Estimated
CaCOs con-

tent in per
cent; basis

of estimate

Color and physical characters

1928

10 37 Nov. 1

11 40

12 42 13

5 59 N
82 56 W
3324 m

1 32 S

82 16 W
1344 m

1 32 S

93 10 W
3539 m

Green (coprolitic)

mud

Volcanic gravel

Siliceous globiger-

ina ooze ?

3; acid solu-

ble CaO

5; inspection

30; inspection

(Wet) grayish-olive 21^(0-YY)
Sandy clay (U.S.B.S. class = clay);

rounded grains; moderately co-

herent, slippery, granular

(Dry) from near deep mouse-gray
155i(Y-0) to pinkish-buff

172d(0-Y)
Angular rock fragments; (Went-

worth class = sandy gravel)

(Dry) tilleul-buff 173f(0-Y)

Clay; few shells of foraminifera;

slightly coherent, pulverulent

13 43

14 44

15

17

15 46 21

2 30 S

95 43 W
3352 m

9 06 S

108 20 W
2905 m

Siliceous globiger-

ina ooze

3 15 S



on cruise VII of the Carnegie in the Pacific

each page under sample number

Sampler
and con-

tainer used
Field notes Nearest previous samples

Ross snapper;

18-oz. bottle

Ross snapper;

vial

Black mud in Ross snapper, top

of Nansen bottle, and in lower
end of 80-lb. weight. Sample
smelled strongly of oil

Small amount of black gravel in

Ross snapper. Hard bottom

Albatross 4631 (p. 41); 06° 26' N, 81° 49' W; 776

fathoms. Green mud, CaC03 = 25.2 per cent; con-
taining rock fragments, casts of foraminifera,

echinoid spines, sponge spicules, glauconitic

grains, a little quartz

None

Ross snapper;

vial

Ross snapper;

18-oz. bottle

Ross snapper failed to shut, but

small sample adhered to jaws

Good bottom sample

Albatross 4521 (p. 64); 02° 14.3' S, 92° 29.9' W; 1871

fathoms. Globigerina ooze, CaCOs =45 per cent.

Mostly broken pelagic and many benthonic foramin-

ifera, gray clay residue containing many fragments

of siliceous organisms and minute minerals, in-

cluding augite, and a little manganese and hematite

Albatross 4523 (p. 65); 03° 34' S, 95° 35.4' W; 2031

fathoms. Globigerina ooze, CaC03 = 55.9 per cent.

Light gray, flocculent residue, almost entirely

fragments of siliceous organisms, little clay, few

minerals

Ross snapper; Good bottom sample. Red clay

18-oz. bottle and globigerina ooze

Albatross 4717 (p. 65); 05° 10' S, 98° 56' W; 2153

fathoms. Globigerina ooze, CaCOs = 60.3 per cent.

Rich brown, very flocculent clay residue, many
fragments of siliceous organisms, few minerals,

coccoliths

Ross snapper;

3 vials

Ross snapper;

18-oz. bottle

Ross snapper;

2 vials and
18-oz. bottle

Ross snapper closed, but brought

up only small sample. Small

particles of volcanic rock in

lead weight

Ross snapper with 98-lb. lead

weight on shaft let down on end

of 4-mm wire, 50 m below Nan-
sen water bottle. When hauled

in, Nansen bottle was full of

Albatross 4723 (p. 75); 10° 14.3' S, 107° 45.5' W.
Depth? Globigerina ooze; washed sample, CaC03
not determined. Principally pelagic forams, etc.,

containing few manganese grains, angular augite

grains, splinters of volcanic glass

Albatross 4726 (p. 67); 12° 30.1' S, 111° 42.2' W.
1700 fathoms. Globigerina ooze, CaCOs = 68 per

cent. Pelagic and few benthonic foraminifera,

brown clay residue very rich in manganese and

limonite grains. Few remains of diatoms and

sponge spicules. Minute mineral particles

None

Sample 13. Abundant fragments of radiolarian skeletons and diatom frustules occur in sand grades, in ad-
dition to predominant amounts of broken pelagic and benthonic foraminifera; also present are arenaceous
foraminifera, echinoid spines, sponge spicules, and brown mica.

Sample 14. Sand grades contain smaller amounts of remains of siliceous organisms than sample 13, and
correspondingly larger amounts of pelagic and some benthonic foraminifera, also present are echinoid

spines, gastropod shell, and a few disk-shaped and ellipsoidal pellets.

Sample 15. Appears to be partly washed. Contains angular cinder of altered basic volcanic rock, 1 cm in

longest diameter, coated with manganese; also small fragments of volcanic glass and shells of bryozoa,
in addition to predominant amounts of pelagic foraminifera and a few remains of siliceous organisms.

Sample 16. Sand and coarse silt grades consist almost entirely of unbroken pelagic and a very few ben-
thonic foraminifera, together with numerous minute manganese grains less than 0.01 mm in diameter.
Diatoms, radiolaria, etc., are scarce.
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Table 3. Synoptic table of bottom samples collected

Sam-
ple

Sta-

tion
Date

1928

Position

and
depth in

meters

Type of sample

Estimated
CaC03 con-

tent in per
cent; basis

of estimate

Color and physical characters

18 51

19 52

Dec.

20 54 14

21 57

22 59

20

24

23 60 26

29 06 S

114 48 W
2898 m

31 28 S

112 51 W
2851 m

29 17 S

108 54 W
3061 m

33 59 S

106 43 W
3139 m

39 51 S

101 04 W
4116 m

40 24 S

97 33 W
4007 m

Globigerina ooze

Ferruginous glo-

bigerina ooze

Globigerina ooze

Ferruginous glo-

bigerina ooze

Ferruginous glo-

bigerina ooze

Globigerina ooze

94; acid solu- (WeO near vinaceous-buff

ble CaO 182-l/2d(0-Y)

Clayey sand (U.S.B.S. class =

clay); moderately coherent,

granular

86; acid solu- (Wet) buffy-brown 173i(0-Y)

ble CaO Sandy clay (U.S.B.S. class =

clay); shells of foraminifera;

moderately coherent, sticky,

granular

Top 76, bot- Top: (moist) olive-brown

tom 80; 173k(0-Y); bottom: (moist)

total CO2 olive-brown 173k(0-Y)
Sandy clay; shells of foramini-

fera; (top, U.S.B.S. class = clay;

bottom, U.S.B.S. class = silty

clay loam)

84; acid solu- (Dry) avellaneous 173b(0-Y)

ble CaO Sandy clay (U.S.B.S. class = clay);

small shells of foraminifera;

slightly coherent, crumbly

42; acid solu- (Wet) between Brussels brown
ble CaO and raw umber 16m(Y-0,0-Y)

Sandy clay (U.S.B.S. class = clay);

small shells of foraminifera,

and aggregates of fine material;

coherent

75; acid solu- (Dry) avellaneous 173b(0-Y)

ble CaO Sandy clay (U.S.B.S. class = clay);

shells of foraminifera; when

Sample 17. Sand grades consist largely of unbroken pelagic foraminifera, together with manganese grains

and small volcanic glass shards, whereas silt grade contains very abundant small manganese and iron

hydroxide grains. Sample also contains fragments several cm in diameter of a black, slightly vesicular,

very brittle basic glass exhibition conchoidal fracture. These appear to have been thickly coated with

manganese only on one side, indicating the top of a submarine lava flow. There are numerous cracks
lined with orange and greenish palagonitic material containing phillipsite crystals. The glass itself (see

plate XIII) is very fresh and unaltered, containing microscopic glomeroporphyritic clusters of basic pla-

gioclase feldspar, small, euhedral partially altered olivine crystals, wedge and triangular shaped titanite,

twinned alteration products, and augite. The relatively low content of alkalies shown by chemical analysis

indicates that this rock is a member of the circum-Pacific suite, as contrasted with the rocks of Tahiti

and other Pacific islands which are alkaline.

Sample 18. Sand grades consist almost entirely of unbroken pelagic foraminifera together with traces of

echinoid spines, ostracod shells, benthonic foraminifera. Clay grade makes up nearly 60 per cent of

sample, consists largely of finely divided calcium carbonate, with a few coccoliths.

Sample 19. Sand grades consist principally of light brownish-colored pelagic foraminifera, almost entire-

ly unbroken, and a few benthonic foraminifera, together with pink and black irregularly shaped grains of

organic (?) origin, echinoid spines, ostracod shells, and sponge spicules, one light gray fragment of acid

pumice, and manganese grains.
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on cruise VII of the Carnegie in the Pacific--Continued

Sampler
and con-

tainer used
Field notes Nearest previous samples

Ross snapper;
vial and 18-oz.

bottle

muddy water, and left-hand

thermometer and brass tube

were missing. End of wire for

4 m was torn and chafed, show-
ing it had been caught in crevice

on bottom. Snapper jaws badly

bent at end, and fragments of

black manganese-coated obsid-

ian were mixed with globigerina

ooze. Snapper fairly full

None

Ross snapper; 2

vials and 18-oz.

bottle

Brown chocolate clay and sand None

Meteor tube; Used Meteor tube-sampler for

2 vials first time. Got 24-in. sample
with water in top of glass tube

(only vial of top of section and

vial of bottom of section saved)

Albatross 4517 (p. 56); 25° 50.9' S, 109° 12.5' W.
1723 fathoms. CaC03 = 63.55 per cent. Many spe-

cies of pelagic forams, numerous small individu-

als. Augite, magnetite, microlites of basic plagi-

oclase, dark brown clay with minute mineral

particles

Ross snapper; Good bottom sample. Hard red-

vial and 18-oz. dish-brown clay-mud
bottle

None

Ross snapper; Snapper no. 3 had not closed, but

vial and 18- stiff red clay stuck to inside of

oz. bottle both jaws. Good sample

None

Ross snapper;
vial and 18-

oz. bottle

Red clay Challenger 294 (p. 128); 39° 22' S, 98° 46' W. 2270

fathoms. Red clay; CaCOs =trace (more CaCOs in

lower part of core). Pelagic foraminifera and coc-

Sample 20. (Top) In addition to pelagic foraminifera, very few of which are broken, there are a few flakes

of plant material and echinoid spines in sand grades. Silt grades contain numerous manganese-iron
grains. (Bottom) Same as top of core.

Sample 21. Contains more broken pelagic foraminifera than last sample. Benthonic foraminifera are com-
mon (Cassidulina fava noticeable). A few flakes of plant material, manganese grains, sponge spicules,
echinoid spines, ostracod tests are present. Some of pelagic foraminifera, notably Globigerina trunca -

tulinoides. exhibit recrystallization.
Sample 22. Very high in manganese, iron, and phosphate. Contains relatively more benthonic foramini-
fera than any other sample except no. 31. Most of pelagic foraminifera are broken. Numerous man-
ganese grains are present in sand grades, in addition to radiolaria, twinned crystals of phillipsite, euhe-
dral crystals of magnetite, plagioclase feldspar and basaltic hornblende, also many ellipsoidal and flat

pellets, possibly formed in mechanical analysis. Fine material is very difficult to disperse. Manganese
grains contain as nuclei aggregates of white, acid volcanic glass shards (index of refraction about 1.50).

Sample 23. Large proportion of pelagic foraminifera are broken, some exhibit recrystallization. Benthonic
foraminifera and manganese grains are abundant in sand grades, also present are sponge spicules, echi-
noid spines, ostracods, white vesicular pumice, subrounded, polished quartz grains, and greenish fine-

grained mica schist fragments. Manganese grains contain nuclei of acid volcanic glass.
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Table 3. Synoptic table of bottom samples collected

Sam-
ple

Sta-

tion
Date

Position

and
depth in

meters

Type of sample

Estimated
CaC03 con-
tent in per
cent; basis

of estimate

Color and physical characters

1928

moist, coherent and plastic;

when dry, moderately coherent
and crumbly

24 61 Dec. 28 38 29 S

94 14 W
3299 m

Globigerina ooze 86; total CO2 (Moist) avellaneous n\(0-Y)
Sandy silt; (U.S.B.S. class = clay

loam); shells of foraminifera
and manganese nodules up to 1

cm; slightly coherent, crumbly

25 62 30

1929
26 63 Jan. 1

27 64

28 65

29 67

30 68 10

34 35 S

91 52 W
3610 m

32 10 S

89 04 W
3393 m

31 54 S

88 17 W
3879 m

31 07 S

86 39 W
3626 m

24 57 S

82 15 W
1089 m

21 28 S

80 26 W
4156 m

Ferruginous glo-

bigerina ooze

Globigerina ooze

Globigerina ooze

74; acid solu-

ble CaO

91; acid solu-

ble CaO

43; acid solu-

ble CaO

Globigerina ooze 66; total CO2

Globigerina ooze

Red clay

94; acid solu-

ble CaO

3; total CO2

(Dry) avellaneous 173b(0-y); (wet)

Saccardo's umber 172k(0-Y)

Sandy clay (U.S.B.S. class = clay);

shells of foraminifera; coher-
ent, brittle

(Moist) between wood-brown and
buffy-brown 173h(0-Y)

Clayey sand (U.S.B.S. class = clay

loam); shells of foraminifera;

moderately coherent, crumbly,
granular

(Dry) between cinnamon-brown
and Saccardo's umber
16l-l/2k(Y-0)

Sandy clay (U.S.B.S. class = silt

loam); small shells of foramin-
ifera; coherent, brittle

(Dry) vinaceous-buff 173d(0-Y)
Sand (U.S.B.S. class =fine sand);

shells of foraminifera; slightly

coherent, crumbly

(Dry) light pinkish-cinnamon
152d(Y-0)

(Moist) Sand (U.S.B.S. class =fine

sandy loam); shells of foramin-
ifera; slightly coherent,

crumbly

(Wet) raw umber 17 m(O-Y)
Sandy clay; shells of foramini-
fera and angular mineral grains,

plastic, greasy feel

Sample 24. Contains abundant irregularly shaped manganese grains and nodules up to 6 mm in largest diam-
eter. The silt grade consists largely of broken pelagic foraminifera, with only a small proportion of
manganese grains, hence is very light in color when compared with the silt grades of samples 20 to 23.

Sample 25. Sand grades consist largely of pelagic foraminifera, many broken, some exhibiting recrystal-
lization; benthonic foraminifera are common, manganese grains, echinoid spines, sponge spicules, and
ostracods are rare. Phillipsite in small, twinned crystals, cloudy plagioclase feldspar, chlorite palago-
nite, and altered volcanic glass are also present in sand grades.

Sample 26. Many pelagic foraminifera are broken, some exhibit recrystallization; benthonic foraminifera
are fairly common (Cassidulina fava noticeable); sand grades also contain manganese grains, radiolaria,
sponge spicules, echinoid spines, and ostracod tests.

Sample 27. Sample is very high in manganese, iron, and phosphate. Benthonic foraminifera are extremely
abundant. Practically all pelagic foraminifera are broken, and many exhibit recrystallization. Manga-
nese grains are not so abundant as in sample 22 but contain as usual nuclei of acid volcanic glass. About
half of sand grades consist of ellipsoidal or ovoid pellets, 0.1 mm to 1 mm in diameter, possibly formed
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on cruise VII of the Carnegie in the Pacific --Continued

Sampler
and con-

tainer used
Field notes Nearest previous samples

Ross snapper;

vial and 18-

oz. bottle

Ross snapper;

18-oz. bottle

and vial

Small amount of gray sand in

snapper; apparently hard bottom.

Jaws had not penetrated far.

Slight trace of black substance
on edge of jaws

Red clay and sand

eoliths; numerous manganese particles, some
phillipsite and fragments of palagonite, also feld-

spar, augite, quartz, magnetite, volcanic glass.

Dark chocolate-colored clay, 97 per cent

Challenger 295 (p. 130); 38° 07' S, 94° 04' W. 1500

fathoms. CaC03 not determined, globigerina ooze.

Contains pelagic and benthonic foraminifera, pter-

opods, ostracods, echinoid spines, cephalopod

beaks, siliceous organisms, many particles of

manganese, black volcanic glass and augite andesite

None

Ross snapper;

18-oz. bottle

and vial

Sample gray sand;

V3 full

soft; snapper None

Ross snapper;

18-oz. bottle

and 2 vials

Good sample. Red clay, mud,
and ooze

None

Ross snapper;

vial

Ross snapper;

18-oz. bottle

and vial

Snapper did not close, spring too None
tight, but small amount of

chocolate-red clay was brought

up

Good sample. Gray-white sand. None
globigerina ooze

Sigsbee tube;

18-oz. bottle

and 2 vials

Chocolate mud None

in mechanical analysis, since fine material is very difficult to disperse. Sample contains much phillip-
site, also plagioclase feldspar and serpentine (?).

Sample 28. Coarse sand grades consist largely of broken fragments of pelagic foraminifera, with relative-
ly small proportion of unbroken shells, together with numerous benthonic foraminifera, fairly common
manganese grains and plant material, rare echinoid spines, sponge spicules and ostracods. Twinned
crystals and aggregates of phillipsite are very common in fine sand and silt grades. Finer material is

quite flocculent.
Sample 29. Sand grades consist almost entirely of unbroken shells of pelagic foraminifera, some stained
yellowish brown; together with rare benthonic foraminifera (the shells of arenaceous species consist of
broken pelagic shells), ostracods, calcareous algae, bryozoa, unidentified remains of calcareous organ-
isms, and fragments of Crustacea. Silt and clay grades are very small in amount.

Sample 30. Sand grades consist principally of rounded and angular aggregates of fine material; also cofn-
mon manganese and palagonite grains, some broken shells of pelagic foraminifera, and rare flakes of
muscovite and biotite.
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Table 3. Synoptic table of bottom samples collected

Sam-
ple

Sta-

tion
Date

Position

and
depth in

meters

Type of sample

Estimated
CaC03 con-
tent in per
cent; basis

of estimate

Color and physical characters

31 69

32 70

1929

Jan. 12

13

16 49 S

78 39 W
3657 m

13 53 S

77 54 W
4742 m

Siliceous (calcar-

eous) red clay

20; total CO2

Green diatom mud < 1; total CO2

(Moist) buffy-brown 173i(0-Y)

Clay (U.S.B.S. class = clay); few
small shells of foraminifera;

coherent, moderately plastic

(Dry) smoke-gray 21^d(0-YY)
Clayey silt (U.S.B.S. class = sand);

moderately coherent, brittle

33 71 Feb. 6 11 57 S Green silty mud < 1; inspection (Dry) pale smoke-gray 21%(0-YY)
78 37 W Silty clay; moderately coherent,

3357 m •
^ crumbly, slightly gritty

34 72

35 74 12

9 58 S



on cruise VII of the Carnegie in the Pacific--Continued

Sampler
and con-

tainer used
Field notes Nearest previous samples

Ross snapper; Snapper not closed but brought up

18-oz. bottle good specimen of gray mud and

and 2 vials ooze

None

Ross snapper;

18-oz. bottle

and 2 vials

Ross snapper;

vial

Jaws not closed but sample stuck

on inside; blackish-green mud

Snapper failed to close, but thim-

ble full of blue-green mud was
found back of tongue

Albatross 4672 (p. 47); 13° 11.6' S, 78° 18.3' W.
2845 fathoms. Red clay or blue raud; CaC03 =zero
per cent; nearly 50 per cent fine minerals, 0.01-

mm diameter; angular quartz grains, green chlo-

rite, decomposed feldspar, augite, hematite, horn-

blende (?), some sponge spicules and diatoms;

gray flocculent clay

Albatross 4671 (p. 47); 12° 06.9' S, 12° 28.2' W.
1490 fathoms. Blue mud; CaCOs = zero per cent;

fine greenish-colored clay, containing many very

minute mineral particles, 0.01-mm diameter, and

diatoms. Quartz, glauconite, little feldspar, mag-
netite, and hematite

Ross snapper;
18-oz. bottle

and 2 vials

Ross snapper;

18-oz. bottle

and vial

Ross snapper;

18-oz. bottle

and 2 vials

Snapper failed to close, but good

amount of grayish clay came up

in both jaws

Snapper failed to close again, but

brought up good sample

Snapper no. 5, made in Callao,

Peru, used. White ooze

None

Albatross 4658 (p. 46); 08° 29.5' S, 85° 35.6' W.
2370 fathoms. Red clay; CaCOs = zero per cent;

many genera of arenaceous foraminifera, manga-
nese nodules, sharks' teeth, cetacean ear bones;

small grains of manganese and iron oxide; scarce

plagioclase, augite, magnetite, hematite; 95 per

cent dark gray clay with few undeterminable min-

eral particles and diatoms

None

Ross snapper;
2 vials

Snapper closed but most of loose

white ooze had washed out

Albatross 4705 (p. 59); 15° 05.3'S, 99° 19' W. 2031

fathoms. Globigerina ooze; CaCOs = 78.62 per cent;

82 species of pelagic and benthonic foraminifera

observed; traces of siliceous organisms and the

following minerals: basic labradorite, pyrite, de-

composed femic mineral, augite?; 21 per cent rich

red-brown colored flocculent clay

Sample 34. Coarser material consists of skeletons of radiolaria, diatom frustules, sponge spicules, few

pelagic and benthonic foraminifera, brown disk-shaped pellets, plant material and small mineral parti-

cles. The considerable amount of clayey material is very low in magnesium and calcium. One entire

skeleton of a small crustacean was seen.

Sample 35. Sand grades consist of brown and light-colored (coprolitic?), disk-shaped and ellipsoidal pel-

lets of fine material, together with abundant siliceous remains, common manganese grains, also fine-

grained igneous rock, palagonite, angular quartz, and plagioclase.

Sample 36. Although this sample is high in calcium carbonate and in pelagic foraminifera (consequently

very light in color), about 50 per cent of shells of foraminifera are broken sand grades. Also contains a

few benthonic and arenaceous foraminifera, ostracods, echinoid spines, fish teeth, radiolaria, sponge

spicules, manganese grains, and somewhat decomposed plagioclase feldspar. The tests of Globorotalia

exhibit recrystallization.
Sample 37. Appears to have been partly washed, as it is very low in fine material. Consists almost entirely

of pelagic foraminifera, about three-fourths of which are unbroken.
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Table 3. Synoptic table of bottom samples collected
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38

39

77
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on cruise VII of the Carnegie in the Pacific--Continued

Sampler
and con-

tainer used
Field notes Nearest previous samples

Ross snapper; Snapper not closed, spring too

vial tight. Thimble full of black ooze
back of clappers

None

Ross snapper Snapper closed, but nearly all of

white-sand ooze had washed out

while hauling in

Sigsbee tube; Snapper not closed, and sample

18-oz. bottle washed out. Sent down Sigsbee

and vial tube; good sample black mud

Ross snapper; Snapper, readjusted to hair trigger,

18-oz. bottle closed and brought up good sam-
and vial pie, light brown clay and sand

None

Albatross 4726 (p. 67); 12° 30' S, lir42.2'W. 1700

fathoms. Globigerina ooze; CaC03 =68 per cent.

Pelagic and few benthonic foraminifera, brown clay

residue very rich in manganese and limonite grains;

few remains of diatoms and sponge spicules; mi-
nute mineral particles

None

Ross snapper;

18-oz. bottle

and vial

Snapper closed. One-third full of

hard, gray sand and ooze
None

Sigsbee tube;

18-oz. bottle

and vial

Rbss snapper;

18-oz. bottle

and vial

Good sample; gray globigerina

ooze

Chocolate mud and ooze. Snapper

full

Albatross 4534 (p. 71); 13° 51'S, 126" 53.5'W. 2185

fathoms. Globigerina ooze. CaC03 = 72.7 per cent.

Pelagic and few bottom-living foraminifera; choco-

late-brown flocculent clayey residue, numerous very

small phillipsite crystals, few manganese grains,

and angular splinters of colorless glass

Albatross 4532 (p. 70); 18° 29.4' S, 130° 50.8' W.
2319 fathoms. Red clay, CaCOs = 18 per cent.

Pelagic and bottom-living foraminifera and fish

teeth; very dark brown flocculent clay residue;

great abundance of phillipsite crystals, few man-
ganese grains, and angular splinters of colorless

glass

Sample 43. Sand grades consist almost entirely of pelagic foraminifera, about one-fourth of which are

broken. The mechanical analysis shows two maxima in the sand and clay grades respectively, and the

calcium carbonate content is similarly distributed, indicating two sources of calcareous material. Sili-

ceous organic remains are common, and very small twinned crystals of phillipsite are rare constituents

of sand grades.
Sample 44. Coarse sand grades consist largely of remains of pelagic foraminifera, many of which are

broken or considerably recrystallized, together with benthonic foraminifera, ostracods, echinoid spines,

fish teeth, some siliceous remains, including radiolaria, sponge spicules, and arenaceous foraminifera,

few manganese grains, large subhedral grains of fresh plagioclase feldspar, and one of basaltic horn-

blende, both over 1 mm long. The fine sand grades contain many twinned crystals and aggregates of

phillipsite (identified by X-ray powder diagrams) in addition to the above. The clayey material of this

sample is quite flocculent; it consists largely of small irregularly shaped grains of calcite, together with

some small calcite spherules and rectangular plates, numerous horseshoe-shaped coccoliths, fragments

of globigerina shells, large single and some twinned crystals of phillipsite, rounded reddish grains (iron

oxide), mottled reddish aggregates (beidellite?), and crescent -shaped shards of brown altered volcanic

glass.
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on cruise VII of the Carnegie in the Pacific --Continued

Sampler
and con-

tainer used
Field notes Nearest previous samples

Ross snapper Good sample; coffee-colored

18-oz. bottle ooze
and vial

None

Ross snapper;
vial

Ross snapper;

vial

Snapper closed; hard bottom, few

manganese nodules; no trace of

ooze

Snapper not closed, but brought

up small amount of reddish-

brown clay -ooze

Ross snapper;

vial

Sigsbee tube;

12-oz. bottle

Sigsbee tube; weight detached;

chocolate mud and ooze

Sigsbee tube;

12-oz. bottle

Small sample chocolate ooze

Albatross 37 (p. 95); 18° 08' S, 141° 49' W. 2187

fathoms. Globigerina ooze; CaC03 = 74.2 per cent.

Pelagic and benthonic foraminifera, echinoid

spines, ostracods, alcyonarian spicules, coccoliths,

rhabdoliths, tunicate spicules, siliceous organisms,

obsidian, feldspar, augite, magnetite, manganese
grains; single and aggregate crystals of phillipsite

Albatross 34 (p. 94); 17° 10' S, 145° 19' W. 1679

fathoms. Globigerina ooze. CaCOa =84.3 per cent.

Pelagic and benthonic foraminifera, echinoid

spines, ostracods, otoliths, tunicate spicules, coc-

coliths, rhabdoliths; few remains of radiolaria,

sponge spicules; small angular grains of plagio-

clase, obsidian, chloritized hornblende, magnetite

Penguin 331. Murray (1906, p. 132); 14° 49.4' S,

171° 51.9' W. 2532 fathoms. Red clay or volcanic

mud; CaC03 = 5 per cent. Small pelagic foramini-

fera; 50 per cent small pumice particles, 10 per

cent radiolaria, sponge spicules, diatoms; 35 per

cent brown "amorphous" matter and minute min-

eral particles

Egeria 47. Murray (1906, p. 131); 07° 52' S, 171°

01.5' W. 2766 fathoms. Red clay; CaCOs not de-

termined. Few fragments of pelagic foraminifera

and fish teeth, pumice fragments and manganese

grains, sponge spicules, radiolaria, diatoms;

dark brown or chocolate color. "Fine washings,"

77 per cent

Tuscarora . Dec. 25, 1875. Murray (1906, p. 127);

03° 21' S, 171° 23' W. 2835 fathoms. Globigerina

ooze (with many radiolaria); CaCOs = 42.1 per cent.

Mostly fragmentary pelagic foraminifera; numerous

coccoliths, few tunicate spicules, much crystalline

and "amorphous" calcareous matter, 25 per cent re-

mains of siliceous organisms, a few manganese grains,

palagonitic and glassy volcanic particles

volcanic glass, pumice, palagonite, small manganese grains, plagioclase feldspar, augite, euhedral
hypersthene (?), magnetite (?), birefringent clay minerals (?) and unidentified, small mineral particles.

Sample 49. One distinction of the sand grades of this sample is the presence of an extraordinary number
of fish teeth and chitinous fragments. Sponge spicules, radiolaria, and both benthonic and pelagic fora-
minifera are other common organic constituents. Another feature is the presence of many compact, ir-

regularly rounded particles probably of altered pumice, containing palagonite, augite, and unaltered pla-
gioclase feldspar, together with much isotropic material. In addition, brownish, ovoid aggregates proba-
bly formed during mechanical analysis are present, as well as manganese grains.

Sample 50. Too small for mechanical analysis. Contains arenaceous foraminifera, fish teeth, pelagic
foraminifera, radiolaria, sponge spicules, diatoms, unidentified calcareous fragments, biotite, manga-
nese grains and flakes, basic volcanic glass (some grains of which are slightly birefringent), palagonite,
a euhedral augite crystal, penninite (?), brown-colored clay mineral showing moderate birefringence,
negative elongation, indices of refraction about 1.565, large 2 E.
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on cruise VII of the Carnegie in the Pacific--Continued

Sampler
and con-

tainer used
Field notes Nearest previous samples

Slgsbee tube;

vial

Sigsbee tube;

vial

Sigsbee tube;

12 -oz. bottle

Bottom sample brown mud in

Sigsbee tube no. 2 with

detachable weight

Hard bottom; small fragments
of sample; two dents in Sigsbee

tube no. 2; no water in tube

Used Sigsbee tube no. 2, detach-

able weight. Good sample of

cream- colored clay-ooze and
volcanic sand

Nero 1036. Flint (1905, p. 24); 18° 08.5' N, 144° 04.7'

E. 2155 fathoms. Volcanic mud; CaCOs not de-
termined. Light brown, finely granular, nonad-
hesive mud, containing few foraminifera and rela-
tively little "amorphous" matter. Remainder con-
sists of fine angular mineral fragments

Nero 1084. Flint (1905, p. 24); 22° 45.5' N, 143° 40.7'

W. 2313 fathoms. Volcanic mud; CaCOs not deter-
mined. Light brownish-gray, granular. Occasional
foraminifera, many radiolaria and much volcanic

glass, some grains brown and porous, others fila-

mentous, remainder sharp, angular, transparent

fragments

Nero 1126. Flint (1905, p. 25); 26° 12.7' N, 143° 08'

E. 972 fathoms. Volcanic mud; CaC03 not deter-

mined. Mostly volcanic sand with a few pelagic

and benthonic foraminifera

Sigsbee tube;

12-oz. bottle

Good conditions None

Sigsbee tube;

vial

Sigsbee-Ross
snapper; 12-

oz. bottle

Tube had small fragment clay

and black mud. Hard bottom

Good sample

Nero 1207. Flint (1905, p. 25); 33° 22' N, 140° 35.7'

E. 635 fathoms. Blue mud; CaCOs not determined.

Few small foraminifera and radiolaria; coarse

mineral fragments, many of them black; many
fragments coated with palagonite

Challenger 237 (p. 112); 34° 37' N; 140° 32' E. 1875

fathoms. Blue mud; CaC03 = 4.45 percent; 1.5 per

cent pelagic; 1 per cent benthonic foraminifera, 2

per cent otoliths and vertebrae of fish, cephalopod

beaks, pteropod and heteropod fragments, echinoid

spines. Siliceous organisms 5 per cent, remainder
clay and a large amount of volcanic material in-

cluding orthoclase and plagioclase, augite, horn-

blende, magnetite, black vesicular glass, pumice,

biotite, manganese

Sigsbee-Ross
snapper; 12-

oz. bottle

None

clase feldspar (labradorite).

Sample 55. Very small, fine-grained sample. The small amount of siliceous organic material is made up
of the remains of radiolaria, diatoms, and sponge spicules. Basic volcanic glass, pumice, and fine-

grained material make up approximately one-half of sample. Other constituents are abundant plagioclase,

some quartz, green hornblende, biotite, magnetite, augite, chlorite, colorless garnet, and palagonite.

Sample 56. Radiolaria make up about 60 per cent by volume of the sand grades of this sample; most of the

remainder is of basic volcanic glass (index of refraction about 1.56), containing many microlites of feld-

spar and augite--some of the fragments of glass are slightly altered around the borders. Other constitu-

ents of sand grades are arenaceous foraminifera, few pelagic foraminifera, sponge spicules, some dia-

toms; colorless and light gr^en pumice, quartz, biotite, euhedral hypersthene, plagioclase feldspar (lab-

radorite), palagonite (?), hornblende, monoclinic feldspar, and augite. Magnetite is not common. The
silt and clay fractions consist largely of plagioclase, monoclinic feldspar, volcanic glass, and the other

minerals noted above, together with some diatoms and fragments of radiolaria. A clay mineral of high

index of refraction (about 1.56) and appreciable birefringence is present in the clay grade.

Sample 57. Similar to sample 56, except for brown rather than gray color, greater abundance of siliceous

organisms, and smaller amounts of basic volcanic glass and heavy minerals. Contains one large rounded
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58
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116

117
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on cruise VTI of the Carnegie in the Pacific--Continued

Sampler
and con-

tainer used

Field notes Nearest previous samples

Sigsbee-Ross Snapper successful; weights de-

snapper; 12- tached. Good sample, reddlsh-

oz. bottle brown and green mud

None

Sigsbee-Ross Good sample brown-gray mud
snapper; 12-

oz. bottle

None

Sigsbee-Ross Good reddish-brown ooze in

snapper; 12- snapper

oz. bottle

None

Sigsbee-Ross
snapper; 2 12-

oz. bottles

None

Sigsbee-Ross
snapper; 2

12 -oz. bottles

None

Sigsbee-Ross
snapper; vial

Sigsbee-Ross
snapper; 12-

oz. bottle

Snapper did not close. Small None
amount of dark green mud in

jaws

Snapper full of light brown clay None

Sample 60. Diatoms greatly predominate in this sample. A few radiolaria and arenaceous foraminifera

are present. Subrounded to subangular grains of volcanic rock, quartzite and unidentified fine-grained

rocks, together with pumice, quartz, and volcanic minerals, as above, are present in the sand grades.

Samples 56 to 60 are strikingly similar in chemical composition, but show a progressive increase in num-
ber of siliceous organisms, especially diatoms, and a decrease in volcanic components, particularly

heavy minerals, toward the east. Ice-borne fragments also increase in number toward the east.

Sample 61. Radiolaria predominate in the sand grades. Arenaceous foraminifera are common, and sponge

spicules and fish teeth are found. A few diatoms occur in the finer sand and silt, as well as some uniden-

tified calcareous material. The inorganic constituents of the sand grades include pumice (index of re-

fraction about 1.50), plagioclase feldspar (oligoclase Ab75An25), manganese flakes, and basic volcanic

glass, the latter sometimes coated with iron oxide. The color of this sample indicates terrigenous influ-

ence even though the distance from shore is great and the nitrogen content is not larger than that of other

north Pacific clays.
Sample 62. Radiolaria predominate in the sand grades. Other components of sand size are fragments of

pelagic foraminifera, abundant benthonic foraminifera (ratio of pelagic to benthonic foraminifera about 7

to 1), fish teeth, echinoid spines, arenaceous foraminifera, manganese grains, biotite, feldspar, and horn-

blende.
Sample 63. Very small, fine-grained sample. Contains abundant radiolaria, also diatoms and sponge spic-

ules, green hornblende, green garnet, titanite or octahedrite, quartz, brown mica (2E about 15 degrees),

monoclinic feldspar, basic volcanic glass, brownish glauconite (?) magnetite, and unidentified fine-

grained material.
Sample 64. Radiolarian skeletons are most abundant organic remains; arenaceous foraminifera are com-
mon; sponge spicules, black volcanic rock fragments, manganese grains, biotite, pumice and basic volcan-

ic glass, the latter sometimes slightly birefringent, palagonite, plagioclase feldspar, and hornblende are

observed in the sand grades.
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on cruise VII of the Carnegie in the Pacific --Continued

Sampler
and con-

tainer used
Field notes Nearest previous samples

Cariiegie-Ross New triple-size pelican snapper
pelican-snap- sent down for first time. Str^k
per; 12-oz. something at 542 m, closed and

bottle and weights detached. Hauled up, new
glass jar weights put on and sent down again.

Cameupfull, about land l/2qts.

dark brown clay, stiffer than usual

None

Carnegie-Ross
pelican-snap-

per; 2 glass

jars

Snapper not quite full of dark
brown clay; fairly stiff

None

Carnegie-Ross Snapper closed, but came up empty. None
pelican-snap- Enough dark brown mud on out-

per; vial sideof jaws for examination. Mud
may have been too stiff to allow jaws
to grip when the snapper was pulled

off bottom

Carnegie-Ross Snapper apparently closed going

pelican-snap- Sown, and struck closed. Small
per; vial sample of dark brown mud on

outside

None

Carnegie-Ross Snapper was full of dark brown
pelican-snap- mud, as for all previous sam-
per; 3 glass pies since San Francisco. Sam-
jars pie weighed 4 lbs., 4 oz.

None

Carnegie-Ross
pelican-snap-

per; 2 glass

jars

Snapper full of dark brown mud
as before

None

Carnegie-Ross Snapper did not close owing to new None
pelican-snap- spring being too stiff. Small Sam-
per; vial pie dark brown mud inside jaws

terial, probably mostly clay minerals, is present. Feldspar, hornblende, and a few manganese grains
also were identified.

Sample 69. Remains of organisms are fairly common, and include radiolaria, sponge spicules, arenaceous
foraminifera, and fish teeth. In addition, the sand grades contain cleavage fragments of brown hornblende
(-2V=80), plagioclase feldspar (andesine, AbgoAn4o), and round manganese grains.

Sample 70. Sand grades are very small in amount. Remains of organisms are principally diatoms, togeth-
er with radiolaria, sponge spicules, arenaceous foraminifera, and fish teeth. Round manganese-iron
grains of sand size are also present.

Sample 71. Very small, fine-grained sample. Contains very few remains of organisms, chiefly radio-
laria. Also contains augite, orthoclase, hornblende, plagioclase (andesine), basic volcanic glass, and
manganese.
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on cruise VII of the Carnegie in the Pacific--Continued

Sampler
and con-

tainer used
Field notes Nearest previous samples

Sigsbee-Ross
snapper; glass

jar

Full of light brown clay None

Sigsbee-Ross
snapper; 12-

oz. bottle

Snapper did not close, but one
jaw was full of light brown mud

None

Sigsbee-Ross Most of sample had washed out.

snapper; 12- Same color as before--light

oz. bottle brown mud

None

Carnegie-Ross Pelican snapper closed but

pelican-snap- brought up very small amount
per; vial of fragments of manganese grains

and black volcanic ash

None

Carnegie-Ross
pelican-snap-
per; vial

Carnegie-Ross
pelican-snap-

per; 3 glass
jars

Carnegie-Ross
pelican-snap-
per; vial

Carnegie-Ross
pelican-snap-
per; 3 glass

jars

Snapper not closed, but small
sample of light brown clay on
jaws

Snapper closed; good sample;
light brown mud

Snapper closed but only one
small cinder of black lava

inside

Snapper came up full of light

brown mud. Sample streaked
with white clay and contained

one manganese nodule, size of

lemon

None

None

Albatross 11 (p. 83); 14° 38' N, 136° 44' W. 2646
fathoms.- Red clay; CaC03 = l per cent; fish teeth;

few siliceous organisms and small angular miner-
al grains; feldspar, glass, augite, magnetite, man-
ganese grains; phillipsite. Dark mottled brown in

color. Largely "amorphous" clayey matter

Albatross 12 (p. 83); 12° 07' N, 137° 18' W. 2883
fathoms. Radiolarian ooze; CaC03 = l per cent;

greater than 30 per cent siliceous organisms, 2

per cent glass, feldspar, hornblende; the remain-
der "amorphous" clayey matter. Light brown in

color

Carnegie-Ross
pelican-snap-
per; 3 glass

jars

Good sample. Snapper full of

light brown, black-gray, white
mixture mud-ooze

None

hornblende, and manganese grains.
Sample 77. Sand grades contain radiolaria, sponge spicules, and fish teeth in addition to abundant manga-
nese grains, pumice, plagioclase feldspar (andesine), and pyroxene.

Sample 78 consists of two volcanic cinders about 1 cm in diameter coated with manganese and cemented
together with the same material.

Sample 79. According to Piggott, the manganese nodule occurring in this sample contains alternating rings
of clay and manganese dioxide, but no nucleus of other material. It was not received in La Jolla. Sand
grades, large in amount when compared with samples 61 to 77, consist largely of radiolaria, together
with diatoms, sponge spicules, arenaceous foraminifera, white (coprolitic?) pellets, manganese grains
(containing nuclei of colorless volcanic glass), pumice, and green volcanic rock fragments.

Sample 80. Sand grades contain, besides radiolaria, numerous large manganese grains, white rod-shaped
coprolitic pellets and tubes, gray ellipsoidal pellets, fish teeth, sponge spicules, arenaceous foraminifera,
very few pelagic foraminifera, olivine, euhedral plagioclase (over 1 mm in diameter), quartz, hornblende,
augite, and volcanic scoria.
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Table 3. Synoptic table of bottom samples collected

Sam-
ple

Sta-

tion
Date

Position

and
depth in

meters

Type of sample

Estimated
CaC03 con-
tent in per
cent; basis

of estimate

Color and physical characters

I

156

1929



on cruise VII of the Carnegie in the Pacific--Continued

Sampler
and con-

tainer used
Field notes Nearest previous samples

Carnegie-Ross
pelican-snap-

per; 2 glass

jars

Good bottom sample. Used
Pelican no. 1. [Evidence of

stratification of red clay and
globigerina ooze. Contains
one cinder (?)]

Challenger 270 (p. 120); 02° 34' N, 149° 09' W. 2925
fathoms. Globigerina ooze; CaCOs = 71.47 per cent;

65 per cent pelagic foraminifera; 1 per cent ben-
thonic foraminifera; 5 per cent fish teeth, echinoid
spines, abundant coccoliths; 5 per cent radiolaria,

diatoms; 1 per cent angular volcanic glass, feld-

spar, manganese grains; 23 per cent fine "amor-
phous" matter and siliceous organisms. Lower
part of core nearly pure globigerina ooze, upper
part half and half siliceous and calcareous organ-
isms

Carnegie-Ross
pelican-snap-

per; 2 glass

jars

Pelican no. 1 full of white globig-

erina ooze
Challenger 271 (p. 120); 00° 33' S, 157° 34' W. 2425
fathoms. Globigerina ooze; CaC03 = 81.27 per cent.

Pelagic foraminifera 70 per cent; 3 per cent ben-
thonic foraminifera; 8 per cent fish teeth, lamel-
libranchs, ostracods, echinoderm fragments, bry-
ozoa, coccoliths; 10 per cent radiolaria, sponge
spicules, arenaceous foraminifera; 9 per cent clay

and siliceous remains; 1 egg-sized pumice frag-
ment collected

Nansen water
bottle; vial

Small amount of globigerina ooze
in Nansen bottle Y

Challenger 274 (p. 122); 07° 25' S, 152° 15' W. 2750
fathoms. Radiolarian ooze; CaCOs =3.89 per cent;

red-brown colored, unctuous, slightly coherent,

earthy; largely siliceous organisms, some angular
small mineral grains, feldspar, augite, magnetite,
magnetic spherules, manganese, phillipsite, pum-
ice. Numerous manganese nodules, earbones of

cetaceans, shark teeth, pumice, palagonitic and
zeolitic materials obtained in trawl

Carnegie-Ross
pelican-snap-

per; vial

Carnegie-Ross
pelican-snap-

per; 2 glass

jars

Snapper not closed. Small amount None
red clay inside jaws

Snapper half full of white globig- None
erina ooze

Carnegie-Ross
pelican-snap-
per; ?

Carnegie-Ross
" pelican-snap-

per

Snapper came up with jaws held

partly open by small black
nodule; small amount ooze and

clay inside jaws

Pelican no. 1 came up closed, but

only smear of bottom mud. Must
have closed going down

clase feldspar, angular quartz grains (possibly owing to contamination), basic volcanic glass, and mag-
netite.

Sample 83. Probably partially washed Oi. being brought up. Consists of pelagic foraminifera and small
amount of manganese grains.

Sample 84. Too small for detailed microscopic examination.
Sample 85. Consists almost entirely of unbroken tests of pelagic foraminifera, together with traces of
calcareous and arenaceous benthonic foraminifera, echinoid spines, radiolaria, and sponge spicules.

Sample 86. Lost in destruction of Carnegie at Apia.
Sample 87. Lost in destruction of Carnegie at Apia.
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Table 3. Synoptic table of bottom samples collected

Sam-
ple

89

Sta-

tion
Date

1930

Callao Between
harbor Jan. 13

Peru and
Feb. 6

Hanga
Rua,

Easter
Island

Position

and
depth in

meters

12 00 S

77 00 W
7

27 00 S

109 00 W
7

Type of sample

Estimated
CaC03 con-
tent in per
cent; basis

of estimate

Color and physical characters

Gray mud

Volcanic calcar-

eous sand

4; acid solu-

ble CaO

70; acid

soluble eaO

None

None

Sample 89. Contains over 5 per cent MgCOa; 70 per cent of sample consists of calcareous organisms:

madreporarian corals 15 per cent; coralline algae 12 per cent, Halimeda 3 per cent, foraminifera 10 per

cent gastropods 10 per cent, pelecypods 10 per cent, echinoid spines 8 per cent, tunicate spicules 1 per
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on cruise VII of the Carnegie in the Pacific--Concluded

Sampler
and con-

tainer used
Field notes Nearest previous samples

Mann diatom Field notes destroyed

dredge; 7

18-oz. bottles

None

Mann diatom Field notes destroyed except label None
dredge; 18-oz.

bottle (alco-

holic)

cent, trace alcyonarian spicules and worm tubes; inorganic remains make up 30 per cent: fragments of

volcanic rock and volcanic minerals.
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Table 4. Sonic depths--nuinber and geographic position of sounding

Sound-
ing





Table 4. Sonic depths- -number and geographic position of sounding- -Continued

Sound-
ing



Table 4. Sonic depths--number and geographic position of soundlng--Contlnued

Sound-
ing Date

Latitude
S

Longitude
W

Sta-
tion

no.

Depth
in

meters

1928









Table 4. Sonic depths --number and geographic position of sounding- -Continued

Sound-
ing
no.

Date
Latitude

N
Longitude

E

Sta-
tion

no.

Depth
in

meters

1929





Table 4. Sonic depths- -number and geographic position of sounding--Continued

Sound-



Table 4. Sonic depths- -number and geographic position of sounding- -Concluded

Sound-
ing
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ABSTRACT OF LOG

Date

Noon position

Lati-
tude

Longi-
tude
east

Day s

run

Current

Dir. Am t.

Remarks

1928

May

June

1

2





Reykjavik, Iceland to Barbados, B.W.I. --Concluded

Date

Noon position

Lati-
tude

Longi-
tude
east

Day s

run

Current

Dir. Am t.

Remarks

1928



Barbados, B.W.I, to Balboa, Canal Zone

Total distance, 1361 miles; time of passage, 9.7 days; average day's run, 140.3 miles

Date

Noon position

Lati-
tude

Longi-
tude
east

Day's

run

Current

Dir. Am t.

Remarks

1928
Oct. 1 Barbados

miles miles

2 14 41 N 298 37 141 245 17

3 14 46 N 296 24 129 277 22

4 15 01 N 293 53 147 339 15

5 15 19N 29147 124 321 18

6 15 10 N 288 45 176 303 16

7 14 27 N 285 53 171 277 14
8 13 34 N 283 31 147 306 37

9 11 23 N 281 29 17i 317 22

10 10 15 N 280 46 81 36 18

11 Colon and Balboa 68

Left anchorage at llh 30m. Partly cloudy. Moderate sea and gen-
tle NExE breeze.

Near the islands of St. Lucia and Martinique during morning.
Cloudy, chiefly on horizons. Moderate sea and moderate to light
NE breeze. Lightning in east.

Cloudy in morning, overcast in afternoon, with heavy shower in mid-
afternoon. Lightning from NE to NW all day. Moderate to smooth
sea. Gentle to moderate NNE to ExS breeze.

Cloudy in morning with lightning in SW in early hours. Overcast
and squally during midday, clearing somewhat in afternoon. Mod-
erate sea and moderate to light E breeze.

Partly cloudy. Lightning in NW and N morning and evening. Mod-
erate sea and moderate easterly breeze.

Cloudy during day, clearing in evening. Lightning-in NW in early
morning. Moderate sea and moderate ESE breeze.

Cloudy, chiefly on horizons. Moderate sea and moderate E breeze.
Partly cloudy in morning. Overcast with rain in mid-afternoon,
clearing in evening. Hazy in evening and lightning in S. Moderate
sea and moderate to fresh ESE breeze.

Cloudy and hazy in morning. Overcast with rain, thunder and light-

ning in afternoon. Lightning in evening. Moderate sea and moder-
ate to gentle easterly breeze. Hazy in evening.

Cloudy, with rain squalls, in morning. Cloudy in afternoon and even-
ing. Lightning in SW in evening. Light easterly to SW breezes.
Moderate to smooth sea.

At anchor in Colon breakwater at 04h 00m. Cloudy all day. Light
SxE and S breeze up to 04h 00m. Left Colon anchorage at llh 00m
with tug and docked at Balboa wharf at 19h 30m.

Balboa, Canal Zone to Easter Island

Total distance, 4788 miles; time of passage, 41.9; average day's run, 114.3 miles

1928 ° '

Oct. 25 Balboa

' miles miles

26 6 32 N 279 54 152 222 30

27 5 44 N 280 06 49 115 3

28 4 15 N 280 21 90 86 13

29 4 08 N 280 07 15 98 9

30 2 53 N 279 52 76 94 16

31 4 32 N 278 12 140 50 26

Nov. 1 6 03 N 277 01 116 76 13

2 4 38 N 277 43 94 128 23

3 3 41 N 278 31 75 104 21

4 2 27 N 278 58 77 78 15

5 1 35 N 279 12 54 78 12

6 46 N 278 48 55 8 5

7 27 N 277 57 89 192 9

Left dock at lOh 40m under tow. Ran 10 miles to Taboguilla Light
abeam, at 12h 27m. Then took departure. Cloudy and hazy. Mod-
erate sea and moderate NW breeze. Lightning in NW in late even-
ing.

Cloudy in early morning. Overcast after 06h 00m, and all day, with
rain squalls. Clear in evening. Moderate NW breeze changing to
calm and, in evening to light SE and SW airs and breezes. Moder-
ate to smooth sea.

Cloudy to overcast all day, with occasional short rain squalls.
Clearing in evening. Lightning and thunder in east during morning.
Gentle to moderate westerly breeze. Moderate sea.

Cloudy to overcast all day, with rain squalls and drizzling rain.
Lightning and thunder in morning. Moderate to choppy sea. Vari-
ableraoderate to light breezes, changing to calm in evening.

Cloudy, chiefly on horizons. Light to moderate southwesterly
breezes. "Moderate sea. Rain squalls from 16h 45m to 19h 00m.

Cloudy to overcast with occasional rain squalls after 04h 00m, and
all day and evening. Moderate SW breeze. Moderate to choppy sea.

Cloudy, with frequent rain squalls throughout 24 hours. Fresh to

moderate SW breeze. Choppy to moderate sea. Malpelo Island
abeam at 07h 02m.

Cloudy, with rain squalls all day. Clearing in evening. Gentle to

moderate SW breeze. Moderate sea.
Overcast, with frequent rain squalls throughout 24 hours. Fresh SW
breeze changing to light W and SW in evening. Choppy to moderate
sea.

Cloudy to overcast. Squally. Rain squalls during morning. Moder-
ate to fresh SW breeze. Moderate to choppy sea. Malpelo Island
sighted at daybreak.

Overcast to cloudy. Moderate to gentle SSW to SWxW breezes. Mod-
erate to choppy sea.

Overcast in early morning, clearing somewhat during day. Gentle
to light SSW to W breeze. Moderate sea.

Overcast and hazy in early morning. Cloudy, chiefly on horizons,
during day. Calm until lOh 00m, then gentle southwesterly breeze.
Smooth to moderate sea.

Hazy in early morning. Cloudy until evening, then overcast and

303







Easter Island to Callao, Peru- -Concluded

Date

Noon position

Lati-

tude

Longi-
tude
east

Day s

run

Current

Dir. Am t.

Remarks

1929

Jan.

miles miles

9 23 06 S



Callao, Peru to Papeete, Tahiti --Concluded

Date

Noon position

Lati-
tude

Longi-
tude
east

Day s

run

Current

Dir. Am't.
Remarks

1929 °
'

Feb. 28 14 52 S
Mar. 1 16 33 S

2 17 01 S
3 17 07 S

4 17 12 S

5 17 05 S

6 17 13 S

7 17 24 S

8 17 48S

9 17 36 S

10 18 02 S

11 18 05 S

12 17 51 S

miles miles

233 50 143 282 10
231 56 149 303 5

230 13
228 18



Papeete, Tahiti to Pago Pago, Samoa--Concluded

Date

Noon position

Lati-
tude

Longi-
tude
east

Day s

run

Current

Dir. Am t.

Remarks

1929 °
'

Mar. 29 15 16 S

30 14 42 S

31 14 41 S

' miles ° miles

196 40 79 270 4

194 20 139 341 6

192 07 129 294 2

Apr. 1 14 26 S 189 58 125 233

1 Pago Pago 40

Cloudiness 2 to 4, chiefly on horizons. Calm to light variable airs.
Smooth sea. Engine running,

Cloudiness 3 to 6, with rain squalls in afternoon. Calm, or light
variable airs. Smooth sea. Engine running.

Cloudiness 5 to 8 until late evening, then cloudiness 2. Rain squalls
in early evening. Calm in early morning, changing to light and
gentle northerly breezes in forenoon and, in afternoon, to light
westerly breezes. Smooth sea. Engine running.

Sighted Manua Islands at 03h 00m. Cloudiness 3 to 6. Light to gen-
tle northwesterly breezes. Smooth sea. Engine running.

At anchor in Pago Pago harbor at 19h 33m.

1929 ° '

Apr. 5 Pago Pago

6 Apia

Pago Pago, Samoa to Apia, Western Samoa

miles ° miles

80

Left Pago Pago harbor under own power at 14h 10m. Light SW to W
breezes until evening, then calm. Moderate to smooth sea. Cloud-
iness 3 to 4, chiefly on horizons. Engine running.

Cloudiness 3. Hazy. Light W airs, to calm. Smooth sea. Engine
running. At anchor in Apia harbor at 08h 15m.

Apia, Western Samoa to Guam, Marianas Islands

Total distance, 3914 miles; time of passage, 28.8; average day's run, 135.9 miles

1929 "
'

Apr. 20 Apia

miles miles

21 13 07 S 188 12 42 312 8

22 12 44 S 188 23 25 260 9

23 11 20 S 188 24 83 254 10

24 8 40 S 188 57 164 321 21

25 7 39 S 188 11 76 272 16

26 6 44 S 187 35 65 244 17

27 5 C8 S 187 37 96 194 11

28 3 47 S 187 19 83 260 14

29 1 46 S 186 31 130 272 16

30 22 N 185 58 135 283 12

May 1 2 30 N 184 54 144 336 10

2 4 22 N 183 37 136 166 6

Let go moorings in Apia harbor at llh 25m. Took departure at llh
35m. Shut down engine at 13h 13m. Cloudiness 6 to 4. Light
northwesterly breeze in early afternoon, changing through calm
to light northeasterly airs and breezes in late afternoon and even-
ing. Smooth sea.

Cloudiness 4 to 6. Gentle easterly breeze. Smooth to moderate sea.
Found two stowaways on board at 08h 00m. Returned to Apia and
transferred stowaways to harbor tug at 18h 45m.

Cloudiness 3 in very early morning on horizons, increasing to 8 by
noon. Overcast in afternoon and until late evening. Gentle to mod-
erate easterly breeze until mid-afternoon, then varying between
moderate breeze and calm. Rain squalls in afternoon and evening
Hazy in late evening.

Cloudiness 5 to 7 in morning, 4 in afternoon, chiefly on horizons.
Moderate to fresh E to SE breezes. Moderate sea.

Cloudiness 4 to 7 in morning, 2 to 5 in afternoon. Easterly breeze,
moderate in morning, gentle to light in afternoon. Moderate sea
until late evening, then smooth with easterly swells. Rain squalls
at llh 30m and 14h 00m.

Cloudiness 8 to 9 in morning, with occasional rain squalls before
06h30m. Cloudiness 6 to 4 in afternoon and 10 in late evening,
with rain squall at 21h 45m. Light northerly airs to calm in morn-
ing; light NE breeze in afternoon. Smooth sea. Easterly swells.
Hazy and misty during day. Engine running.

Cloudiness 8 ajid 9 in morning and evening, 4 to 6 during day. Light
northerly airs to calm. Smooth sea. Easterly swells. Squally in

evening. Engine running.
Cloudiness 3 in early morning, 5 and 6 during day, 8 in evening. Calm
in morning, light NW airs and breezes in afternoon, calm in even-
ing. Smooth sea. Squally and hazy in mid-afternoon. Engine running

Cloudless and calm until 05h 00m, thereafter cloudiness 4 and 3

and northeasterly breeze, increasing through day from light, in

early morning, to moderate in evening. Smooth to moderate sea.

Engine running.
Cloudiness 3 and 4, only on horizons, until noon, increasing after

noon to 9 in late evening. Gentle to moderate E to NE breezes.
Moderate sea. Rain squalls at 22h 50m and 23h 40m.

Cloudiness 4 in early morning, decreasing to cloudless in mid-aft-
ernoon, then increasing to overcast in late evening. Fresh to

moderate E to NE breezes. Moderate sea.
Cloudiness 5 to 8 in morning, 4 thereafter. Gentle to moderate to

fresh northeasterly breezes. Moderate to choppy sea. Rain
squalls at intervals from early morning to late evening.

Cloudiness 4 in early morning, thereafter 8 to 10, with rain squalls

during morning and heavy showers between 18h 00m and 18h 30m.
Hazy all day. Fresh to moderate northeasterly breezes. Choppy sea.
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Apia, Western Samoa to Guam, Marianas Islands--Concluded

Date

Noon position

Lati-
tude

Longi-
tude
east

Day s

run

Current

Dir. Am t.

Remarks

1929 °
' ° ' miles ° miles

May 3 6 29 N 182 16 149 231 4

4 8 10 N 181 07 122 258 10

5 10 47 N 179 26 185 259 20

7 13 31 N 177 20 205 269 26

8 15 23 N 174 43 194 253 12

9 16 28 N 171 49 179 232 10

10 18 29 N 169 00 202 215 13

11 19 19 N 166 24 156 218 7

12 20 17 N 163 40 165 348 3

13 20 13 N 161 08 142 244 12

14 19 30 N 158 27 158 292 12

15 18 39 N 156 02 145 313 12

16 17 28 N 153 25 165 316 20

17 16 08 N 150 52 166 297 14

18 14 54 N 148 12 171 328 23

19 14 02 N 145 56 142 276 8

20 Port Apra, Guam 89

Cloudiness 8 to 10 until late evening, then 6. Squally in morning.
Rain squalls at 131i 30m, 15h 32m, 20h 45m. Fresh to moderate
NE breeze. Moderate and choppy sea.

Cloudiness very variable, ranging in amount from 4 to 9. Rain
squalls at 14h 15m, 15h 00m, and 18h 15m. Moderate to fresh
northeasterly breeze. Moderate sea. Hazy.

Cloudiness 6 in early morning, thereafter 4. Squall conditions all

day, with rain squall at 16h 50m. Fresh to strong northeasterly
breeze. Choppy sea.

Omitted, because the 180th meridian was crossed.
Cloudiness 3 to 6. Light rain at 04h 00m. Strong ENE breeze in

early morning, changing during day through fresh to moderate in

evening. Squally in afternoon. Hazy in evening. Choppy sea.

Cloudiness 3 to 4, chiefly on horizons, until noon, 9 in early after-

noon, and 4 to 5 thereafter. Rainsquall at 22h 10m. Moderate to

fresh NE to ENE breezes. Moderate sea.

Cloudiness 5 to 3, chiefly on horizons. Fresh NExE and ENE
breezes. Choppy, moderate sea. Squally in evening, with driz-

zling rain at 22h 10m. Hazy. NE swells.

Cloudiness 10 in early morning, clearing to 3 by mid-morning,
clouding over to 8 before noon and clearing to 3 in late afternoon.

Squally in early morning. Fresh to moderate NExE and ENE
breeze. Choppy to moderate sea. Hazy in afternoon.

Cloudiness 2 to 4 in morning, 7 to 2 after noon, chiefly on horizons.

Moderate ENE breeze. Moderate sea. Sighted Wake Island at 08h

00m. Hazy in early morning.
Cloudiness 3 to 10 up to noon and 6 to 3 thereafter. Moderate to

gentle ENE and NExE breezes. Moderate sea. Light rain at 03h
05m and squally during morning.

Cloudiness 2 to 7 in morning and 4 to 2 in afternoon, chiefly on ho-

rizons. Moderate northeasterly breeze. Moderate sea.

Cloudiness 3 to 5, chiefly on horizons. Gentle to fresh ExS breeze.

Moderate sea.
Cloudiness 4 to 9 during morning, 3 to 5 after noon, chiefly on hori-

zons. Gentle to moderate ExS and SExS breezes. Moderate sea.

Horizons hazy in early morning. Lightning in S in early morning.

Rain squall at lOh 30m.
Cloudiness 1 in early morning, thereafter 5 to 6. Moderate ExS to

SExS breezes. Moderate sea. Heavy rain at 23h 20m.
Cloudiness 5 to 9 except for few hours in mid-afternoon, when
practically cloudless. Squally in very early morning. Moderate
to fresh ExS to SE breezes. Moderate sea.

Cloudiness 2 in early morning; increasing amor.nt of thin clouds to

9 by noon; thereafter cloudiness 8 to 10. Moderate ExS and E
breezes. Moderate sea.

Cloudiness, chiefly on horizons, 3 to 8 in morning, 3 to 5 after noon.

Moderate to gentle E breezes. Moderate sea. Sighted Rota Island

at 09h 00m and Guam at 1 7h 00m. Hazy in morning and evening.
Cloudiness 3 in early morning. Light southeasterly breeze. Smooth
sea. Started engine at 05h 50m outside Port Apra. Pilot aboard
at 06h 00m. Moored in Port Apra at 08h 00m.

Port Apra, Guam to Yokohama, Japan

Total distance, 1447 miles; time of passage, 13.2; average day's run, 109.6 miles

1929 ° '

May 25 Port Apra

miles miles

26 16 05 N 144 07 161 289

27 18 33 N 143 59 148 262

28 21 31 N 144 13 179 334

29 23 26 N 144 05 115 323 10

Let go moorings at 13h 45m, ran one mile under own power, and
took departure at 14h 08m. Cloudiness 4 and 5, chiefly on hori-

zons. Moderate ENE breeze. Moderate sea.

Cloudiness 2 to 5, chiefly on horizons, except in mid-afternoon,
when cloudless. Moderate ENE to E breezes. Moderate sea.

Rain at Olh 45m.
Cloudiness 6 to 1, chiefly on horizons. Moderate E breeze. Moder-
ate sea. Drizzling rain at 04h 25m.

Cloudiness 1 to 5, chiefly on horizons. Moderate to gentle easterly

breeze. Moderate to smooth sea.

Cloudiness 7 in very early morning, decreasing through day to 1 in

late evening. Gentle to moderate E to SE breezes, until mid-aft-

ernoon, then southeasterly light breezes to light airs. Squally in

early morning with rain at OOh 05m. Light dew in evening. Run-
ning with engine after 19h 23m.
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Yokohama, Japan to San Francisco, U.S.A. --Continued

Date

Noon position

Lati-
tude

Longi-
tude
east

Day s

run

Current

Dir. Am t.

Remarks

1929 °
'

°
' miles

°
miles

June 30 38 06 N 147 00 76 98 9

July 1 38 43 N 147 42 49 336 8

2 39 50 N 149 29 106 35 9

3 40 22 N

4 41 22 N

5 42 35 N

6 43 45 N

7 45 30N

8 46 56 N

9 47 02 N

10 46 43 N

11 46 00 N

12 45 16 N

151 03 79 32

153 16 116 57

155 33 126 309

158 12 135 355

159 40 122 14

162 58 161 35

166 34 148 153

169 27 120 185

171 41 103 235

172 58 69 266

13 46 22 N 174 08 82

23 44 16 N 222 25 137 295

15

11

9

7

9

9

8

8

10

14



Yokohama, Japan to San Francisco, U.S. A. --Concluded

Date

Noon position

Lati-
tude

Longi -

tude
east

Day's
run

Current

Dir. Am't,

Remarks

1929

July 27 38 49 N 234 14

miles

182 254

28 37 56 N 237 04 143 207

miles

20

17

28 San Francisco 28

Cloudiness 6 to 9 until midday; overcast thereafter. Hazy in late

evening. Strong NNW breeze in morning, decreasing in force
through afternoon to light in evening. Choppy to moderate sea.
Started engine at 21h 30m.

Overcast; haze and fog until noon. Light NNW airs to calm. Mod-
erate to smooth sea. Heard Point Reyes fog signal at 08h 45m.

Entered San Francisco harbor at 16h 00m and dropped anchor at

16h 30m.

San Francisco, U.S.A. to Honolulu, T. H.

Total distance, 2186 miles; time of passage, 20.1 days; average day's run, 108.8 miles

1929 ° '

Sep. 3 San Francisco

miles

4 37 07 N 236 21 (76) (330)

5 35 30 N 235 02 116 294

6 33 47 N 233 40 123 92

7 32 25 N 232 08 112 155

8 31 36 N 231 13 68 121

9 30 23 N 229 06 131 240

10 29 19 N 227 27 107 70

11 28 12 N 225 40 114 198

12 27 44 N 224 33 66 234

13 26 58 N 222 13 124 47

14 26 40 N 220 52 75 280

15 26 27 N 219 24 80 351

16 26 13 N 217 56 80 49

17 25 07 N 216 22 108 34

18 24 02 N 214 26 124 24

19 23 21 N 211 18 177 76

20 22 51 N 208 37 151 98

21 22 16 N 206 23 129 54

22 21 44 N 204 20 119 23

23 Honolulu 106 ....

miles

Took departure under own power from pier 16, San Francisco har-
bor at lOh 00m and streamed the log at 13h 45m, through the

Golden Gate. Ran 12 miles to Bell No. 5 at 15h 18m, thence 64
miles to the noon position on Sep. 4. Smooth sea, easterly swells
in the evening. Overcast and hazy all day. Calm to gentle breeze.

5 Smooth to moderate sea. NW swells. Light airs and light S breezes
in forenoon and gentle W breezes in the afternoon and evening.
Main engine stopped at 08h 00m, started at 13h 50m, and stopped
again at 18h 10m.

23 Moderate sea all day with moderate NW breezes. Cloudiness 10
most of the day with a minimum of 5 at 16h 00m.

15 Moderate sea; gentle NW breezes. Light drizzle in morning and in

late afternoon with the sky overcast much of the day.
12 Sea moderate in a.m. with NW swells, smooth thereafter. Light

and gentle NW breezes. Sky overcast nearly all day.
8 Smooth sea; gentle NW breezes. Cloudiness 7 to 10. Started main

engine at 12h 55m, stopped main engine at 20h 05m.
10 Sea smooth in morning with gentle NW breezes. Sea moderate with

gentle to moderate NNE breezes in the afternoon. Sky partly

cloudy.
11 Sea moderate with gentle to moderate NNE breezes. Sky partly

cloudy.
1 Sea smooth with light to gentle N and NE breezes. Morning sky

overcast, partly cloudy in afternoon.
4 Sea smooth. Light airs to light ExS breezes in morning; calm in

afternoon. Sky overcast in morning, clear in afternoon. Main
engine started at llh 20m.

11 Sea smooth. Light SE airs. Sky clear in morning, partly clear in

afternoon. Engine stopped 18h 45m.
13 Sea smooth. Light S breezes. Sky partly clear a little tain at 06h

30m. Main engine started OOh 45m. Main engine stopped at 04h
45m, started at 19h 15m, then stopped at 23h 08m.

12 Sea smooth. Light S airs to gentle S breezes. Sky partly cloudy.
Main engine started 04h 40m and stopped lOh 00m.

15 Smooth sea. Gentle SE breezes. Sky partly clear in morning, and
partly overcast in the afternoon. Main engine started at 18h50m.

10 Smooth sea in morning with light SE breeze. Moderate sea in the

afternoon and evening with moderate NE breezes. Sky clear all

day with horizon partly cloudy. Sky overcast in evening, rain at

midnight. Stopped engine at 06h 45m.
15 Moderate sea, moderate NExN breezes. Rain at Olh 20m. Mostly

clear near midday with horizon cloudy and partly clear in after-
noon. Sky clear, horizon cloudy in evening.

10 Moderate sea, moderate NExE breezes in forenoon. Sky mostly
overcast during afternoon, squally near midnight.

8 Moderate sea, moderate ExNE breezes in forenoon, moderate ExN
breezes in afternoon. Partly cloudy with overhead clear most of

the day.
15 Moderate sea, moderate ENE breezes during first part of morning

with gentle breezes ExNE and NExE during the rest of the day.

Horizon partly cloudy, in the early morning and late evening with

sky about half overcast during the day.
14 Sea moderate. Gentle ESE breezes in morning and gentle ExS

breezes in the evening. Few drops of rain in early morning with

squalls. Sky partly cloudy during the day.

Started engine at 07h 50m. In harbor at 1 Oh 00m.

312



Honolulu, T. H. to Pago Pago, Samoa

Total distance, 5,777 miles; time of passage, 47.2; average day's run, 122.2 miles

Date

Noon position

Lati-
tude

Longi-
tude
east

Day's
run

Current

Dir. Am't.

Remarks

1929 ' miles

Oct. 2 Honolulu harbor
2 21 16 N 201 54 (14) ....

3 23 32 N 200 28 157 174

4 26 26 N 199 28 182 198

5 29 08 N 198 46 165 220

6 31 42 N 199 00 154 214

7 32 46 N 199 16 64 324

8 34 16 N 200 02 98 230

9 34 05 N 203 07 153 290

10 33 35 N 205 31 123 233

11 33 39 N 208 20 141 236

12 33 17 N 212 18 200 258

13 33 26 N 214 36 116 255

14 33 34 N 216 52 114 237

15 31 48 N 219 15 161 330

16 29 03 N 220.41 181 279

17 27 22 N 221 52 119 302

18 26 01 N 222 54 98 313

miles

12

16

12

13

10

10

10

10

18

21

13

Left the dock at lOh 00m assisted by tug. Left tug at lOh 25m and
ran 14 miles to bearings at noon. Moderate sea with fresh ENE
breeze. Cloudiness 6 to 10 with rain squalls in the evening.

Moderate sea, moderate to fresh ENE breezes in morning, fresh E
breezes first part of the afternoon and moderate NExE breezes in

the evening. Horizons cloudy, overhead clear during the morning
and rain squalls at 16h 00m.

Moderate sea and fresh ENE breezes. Few drops of rain at 15h
24m. Cloudiness 4 to 5, overhead clear during the morning; cloud-

iness diminished to 2 by evening and to 2 by 24h 00m.
Moderate sea. Moderate to fresh ENE breezes. Cloudiness 3 to 5

during the morhing, with the sky about half overcast in the after-

noon arid a few drops of rain at 13h 30m and at 16h 18m. The sky

was partly cloudy in the evening.
Moderate sea during the day; smooth sea in the evening. Moderate
to gentle E breezes in a.m. and gentle to light E breezes in p.m.
The sky was more than half overcast all day.

Smooth sea with swells. Light E breezes and light E airs in a.m.
and light NExE airs and light NE breezes in the afternoon and
evening. Sky clear in early morning, cloudiness 3 to 4 during the

day and squally near midnight. Started the engine at llh 18m.
Smooth sea during the day with moderate sea in the evening. Light

NE breezes and NE airs and gentle ExS breezes in the forenoon,

with light to gentle SE breezes in the afternoon and moderate to

fresh SW breezes in the evening. Sky cloudy most of the day with

a short drizzle at 18h 42m. Stopped engine at llh 48m.
Sea moderate and choppy. Fresh to strong SW breezes during the

day, with fresh to gentle NW breezes in the evening. The sky was
overcast and squally all morning with a short rain squall at 06h

12m. Sky overcast during the afternoon with a little rain at about

17h 00m.
Sea smooth during the early morning, swells during the day, and

moderate sea in the late evening. Gentle NW breezes to NW airs

during the day with light S airs to gentle S breezes in the first

part of the evening and gentle to moderate SxW breezes during the

latter part of the evening. Engine started at 09h 00m, stopped at

20h 12m.
Sea moderate in a.m. and choppy in p.m. Moderate to fresh SW
breezes all day. The sky was partly cloudy in the forenoon and

mostly overcast in the afternoon with a little rain at about 18h00m
Sea choppy in a.m. and moderate in p.m. Strong to fresh SxW and

SW breezes in a.m. with a moderate NW breeze in the first part of

the afternoon; calm at 15h 00m. Gentle to moderate SW breezes

during the rest of the day. The sky was overcast all day and

there were occasional rains.

Moderate sea in a.m. and swells in p.m. Gentle to fresh NW
breezes in a.m. with light NW, W, and WSW breezes in the after-

noon and evening. The sky was overcast and squally in the morn-
ing, and partly cloudy for the rest of the day.

Moderate sea. Gentle and moderate SW breezes in a.m. with fresh

SSW and SxW breezes in p.m. The sky was partly cloudy all day

with a few drops of rain at 23h 30m.
Choppy sea. Fresh SW breezes in a.m. with breezes NW, NNW,
NxE, and NExN, moderate to fresh during the rest of the day. The
sky was partly cloudy in the a.m. and completely overcast in the

afternoon and evening with rain from 12h '30m to 13h 00m and

from 15h 30m to 16h 36m.
Sea moderate to choppy. Fresh NE breezes all day and light SW
breezes in the evening. The sky was overcast and cloudy most of

the day with a few drops of rain at 03h 30m and rain from 16h

30m to 17h 30m and a drizzle from 20h 30m to 21h 48m. Engine

startedat 18h48m, stopped at 19h42m, and started again at 20h06m.
Moderate sea in the early morning and smooth sea the rest of the

day. Light SSW and SxW breezes in a.m. with light S airs the

first part of the afternoon and calms the rest of the day. The sky

was mostly clear all day. Engine: stopped at 08h 00m and started

again at lOh 42m.
Smooth sea all day. Calm in the early morning, variable light airs to

light breezes from the SE quarter the rest of the morning and

light ExS breezes in the afternoon with gentle ExS and ExN breezes

in the evening, Engine stopped at 06h 36m. ___^
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Honolulu, T. H. to Pago Pago, Samoa- -Continued

Date

Noon Position

Lati-
tude

Longi-
tude
east

Day's
run

Current

Dir. Am t.

Remarks

1929 °
'

Oct. 19 24 57 N

' miles

222 15 373 334

20 23 10 N 221 40 112 329

21 21 15 N

22 18 18 N

23 16 11 N

24 13 34 N

221 25 116 337

221 59 180 306

222 55 138 306

223 19 159 296

25 12 39 N 222 28 74 188

26 11 19 N

27 10 05 N

221 21 104 109

220 17 97 70

28 8 36 N 219 16 107 95

29 7 44 N

30 7 03 N

218 38 64 92

217 29 80 75

31 6 43 N 216 39 54 72

Nov. 1 5 46 N 215 20 97 28

2 4 52N

3 4 18 N

213 13 137 53

210 44 152 16

miles

16 Moderate sea. Genye ESE breezes in a.m. and gentle to moderate
ENE breezes in the afternoon. The sky was almost wholly over-
cast during the early morning hours, with rain squalls and rain
from 02h 06m to 02h 18m, from 03h 06m to 03h 12m, and from Oft
18m to 06h 42m. The sky partly cleared near midday but later
became overcast. There was a drizzle from 15h 42m to 15h 48m
and from 22h 42m to 22h 48m.

16 Moderate sea'. Moderate ExS breezes most of the day. The sky
was more than half overcast all day but the cloudiness decreased
to 3 in the evening. There were frequent drizzles and rains in

the early morning.
16 Moderate sea and gentle to moderate E breezes in a.m. and moder-

ate breezes from the E, ExN, and ENE in the p.m. The cloudiness
was about 8 all day.

21 Moderate sea in forenoon, choppy thereafter. Breezes: moderate
to fresh from the E, ExN, ENE, and NExE. The sky was about
half overcast most of the day.

29 Choppy and moderate sea. Moderate to fresh NExE breezes. The
cloudiness was 10 in the early morning and the late evening with
an average of 5 during the day.

24 Seas: choppy, moderate and broken. Breezes: moderate to fresh
,

ExN, ENE, and NE until 13h 00m with light N airs in the afternoon
and light SxW breezes in the evening. The sky was almost wholly
overcast all day with a drizzle from OOh 12m to Olh 54m, a few
drops of rain at 02h OOm and more rain from 18h 18m to 18h30m.
Engine: started at 17h 06m, stopped at 21h 48m, and started
again at 23h 12m.

1 Sea smooth to moderate. In the forenoon there were light breezes
variable from the SW quarter and light E airs and calms during
the rest of the day. The sky was overcast nearly all day with fre-
quent rains and squalls all day. Engine: stopped at 08h OOm and
started at 13h 42m.

8 Smooth sea. Light NW airs to light NW breezes during the day and
calms all evening. Engine: stopped at 08h OOm and started again
at 13h OOm.

16 Smooth sea with light E airs and calms all day. The sky was most-
ly clear all day but there were rains between 16h OOm and 18h
OOm and squalls near 24h OOm. Engine: stopped at 08h OOm and
started again at 12h OOm.

34 Smooth sea. Variable light airs and light breezes from the SE
quarter in the a.m. with variable light to gentle breezes from the

NE quarter the rest of the day. The sky was about half overcast
all day. Engine stopped at 08h 12m.

30 Smooth sea the first part of the day and moderate thereafter. Var-
iable light to gentle E breezes all day. The sky was about 0.5

overcast all day with a little rain at 02h 42m and at 06h 54m.
32 Sea smooth to moderate. Variable light to gentle breezes from the

SE quarter all morning increasing to moderate and fresh breezes
from the same quarter and changeable light breezes from nearly
all quarters during the evening. The sky was partly cloudy in the

morning and mostly overcast in the afternoon with rains in the

evening and a heavy rain from 22h OOm to 23h OOm.
19 Smooth sea with light SW and SE airs and calms during the fore-

noon and variable light airs to gentle breezes from the SE quar-
ter in the afternoon. The sky was more than half overcast all

day with rain from OOh OOm to Olh 12m and rain from 12h 24m to

12h 48m. Engine: started at Olh 12m, stopped at 02h 12m, and
started at 03h 12m, and stopped again at 19h 30m.

15 Sea smooth in a.m. and moderate in p.m. Breezes light to moder-
ate from SE, SExE, and SxE in the morning and the first part of

the afternoon and moderate SSE and SExE breezes all evening.
The sky was mostly overcast nearly all day; there was a drizzle
from 04h 48m to 04h 54m and rain from 09h 12m to Oi^h 30m and
from 12h48m to 14h30m. The sky was partly clear in the evening.

12 Moderate sea with moderate SExS breezes. The sky was complet-
ly overcast most of the day.

32 Moderate sea all day and smooth sea all evening. Moderate SSE
and SxE breezes all morning, calm all afternoon and most of the

evening with light SExS airs near midnight. The sky was nearly
all overcast all day but was partly clear in the evening. Engine
started at 16h OOm.
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Honolulu, T. H. to Pago Pago, Samoa--Concluded

Date

Noon position

Lati-
tude

Longi
tude
east

Day's
run

Current

Dir. Am't.

Remarks

1929 ° '

Nov. 4 3 02 N

5 048N

6 1 49 S

7 4 52 S

8 6 38 S

9 8 05 S

10 9 00 S

11 9 24S

12 10 24 S

' miles

210 12 82 13

208 32 168 349

207 36 167 356

206 36 193 315

204 55 145 31

203 05 140 20

201 56 87 116

200 58 62 58

198 56 135 22

13 10 58 S 198 02 63 126

14 11 35 S

15 12 03 S

16 12 50 S

17 13 37 S

18 14 13 S

196 36 92 95

195 03 95 65

193 01 128 30

191 37 95 109

189 34 124 56
(17)

miles

13

12

21

19

16

15

15

13

13

17

10

14

13

Smooth sea in morning and moderate sea all evening. Light to gen-
tle SExS breezes in a.m., and gentle to moderate SE breezes all

afternoon and evening. The sky was partly overcast all day.
Engine stopped at 08h 00m.

Moderate sea with moderate and fresh SExE and ESE breezes all

day. The sky was mostly clear all day. Crossed the equator at

about 18h 30m.
Moderate sea in early morning and choppy the rest of the day.

Fresh ExS breezes in a.m. and fresh ExN and ENE breezes the

rest of the day. The sky was partly overcast all day.

Moderate sea with moderate NE breezes. The sky was mostly
clear in the morning and evening; but was partly cloudy near mid-
day.

Moderate sea and moderate NE, NExE, E, and ENE breezes in the

afternoon. The sky was mostly clear all day.

Moderate and gentle ENE, NNE, and NE breezes. The sky was part-

ly cloudy all day.
Moderate sea in forenoon and smooth sea in the afternoon with gen-

tle NE breezes most of the day. The sky was partly clear. Sight-

ed Penrhyn Island at 05h 12m. At Penrhyn Island from 09h 48m
to l«h 00m. Engine for short intervals 07h 30m to 18h 00m.
Engine: started at 18h 12m and stopped at 19h 54m.

Smooth sea with gentle NE, N, ENE, and ExN breezes. The sky
was partly clear most of the day.

Moderate sea in the morning and in the evening with smooth sea
near midday, with moderate to gentle ExN, NE, and NNE breezes.

The sky was mostly clear all day. Arrived at Tauhunu village

Manahiki Island at 12h 24m and left the island at 17h 42m. En-
gine at intervals 12h 00m to 18h 00m.

Moderate sea most all day with smooth sea in early morning and
late evening. Light to gentle NExE breezes in the forenoon and
moderate to light NNE breezes in the afternoon. The sky was
about 0.5 overcast except near 08h 00m when it was completely
overcast, with rain from 06h 12m to 07h 42m and from 09h00m
to 09h 12m.

Smooth sea with light NNE airs in the forenoon and calms in the

afternoon. The sky was mostly clear. Started the engine at

08h 42m.
Smooth sea. Light S airs and light E breezes in the forenoon and
light NE, SE, and S airs in the afternoon. The sky was mostly-

clear all day. Engine: stopped at 08h 00m and started again at

13h 48m.
Smooth sea with light SSE breezes and light S airs in the forenoon
and calms most of the afternoon. The sky was almost wholly

clear all day.
Smooth sea with calms and light SW, W, and WxN airs. The sky

was mostly clear all day. Engine: stopped at 08h 00m and start-

ed again at llh 48m.
Smooth sea with calms and light WNW airs to gentle WNW and NW
breezes. The sky was mostly clear. Ran 17 miles from noon
position to moorings in Pago Pago harbor at 15h 00m.

Note: Left Pago Pago for Apia about 15h 00m, Nov. 27, arriving at Apia about 08h 00m, Nov. 28. Under en-

gine power all the way with head winds on first leaving Pago Pago, 80 miles.
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